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Abstract

Objective—To evaluate hospital-level variability in resource utilization and mortality in children
with new leukemia who require intensive care unit (ICU) support, and identify factors associated
with variation.

Design—Retrospective cohort study.

Setting—Children’s hospitals contributing to the Pediatric Health Information Systems
administrative database from 1999-2011.

Patients—Inpatients <25 years old with newly diagnosed acute lymphocytic leukemia (ALL) or
acute myeloid leukemia (AML) requiring ICU support (n=1,754).

Interventions, Measurements, and Main Results—Evaluated exposures included leukemia
type, year of diagnosis, and hospital-wide proportion of patients with public insurance. The main
outcome was hospital mortality. Wide variability existed in the ICU resources used across
hospitals. Combined ALL and AML mortality varied by hospital from 0% (95% CI 0-14.8%) to
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42.9% (95% CI 17.7-71.1%). A mixed effects model with a hospital-level random effect suggests
significant variation across hospitals in mortality (£=0.007). When including patient and hospital
factors as fixed effects into the model, younger age, AML vs. ALL diagnosis, leukemia diagnosis
prior to 2005, hospital-wide proportion of public insurance patients, and hospital-level proportion
of leukemia patients receiving ICU care are significantly associated with mortality. The variation
across hospitals remains significant with all patient factors included (£=0.021), but is no longer
significant after adjusting for the hospital-level factors proportion of public insurance and
proportion receiving ICU care (P=0.48).

Conclusions—Wide hospital-level variability in ICU resource utilization and mortality exists in
the care of children with leukemia requiring ICU support. Hospital payer mix is associated with
some mortality variability. Additional study into how ICU support could be standardized through
clinical practice guidelines, impact of payer mix on hospital resources allocation to the ICU, and
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subsequent impact on patient outcomes is warranted.
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INTRODUCTION

Leukemia accounts for one third of childhood cancers, with an incidence of 4.4 per 100,000
children age 0-19.(1) Outcomes for children with leukemia continue to improve,(2, 3) in
part due to standardized cancer treatment protocols.(4) Despite improvements in outcomes,
due to the high incidence, childhood leukemia remains a leading causing of death from
childhood cancer.(1)

Outcomes for critically ill children with leukemia requiring intensive care unit (ICU) support
have also improved, with recently reported ICU mortality rates of 25-30% for children with
leukemia or other cancers and respiratory failure.(5-7) However, single center studies,
limited by variability in study design, inclusion criteria, and insufficient sample sizes, have
reported a wide range of mortality rates for children with leukemia who require ICU
support.(8-11) It is not known if this outcome variability across centers is borne out when
examining a large national dataset, and whether factors such as differences in resource
utilization, patient factors, or hospital factors contribute to such variability.

Wide variability in resource utilization and outcomes is a persistent theme across childhood
diseases.(12-17) Several studies have used large pediatric hospital databases to study
variation in outcome across hospitals for specific diseases and general pediatric populations,
standardizing to patient mix and hospital-level variables. ldentified hospital and therapeutic
factors contributing to variability in outcomes in these populations include Medicaid
insurance status, nursing staffing ratios,(18) use of clinical practice guidelines,(15, 19) and
therapeutic and resource utilization variability.(17, 20) Use of clinical practice guidelines
can decrease organ dysfunction and length of stay in pediatric septic shock,(21-23)
demonstrating the potential benefit of standardizing hospital care for specific conditions.
Children with leukemia represent a high-risk population with frequent need for ICU care,
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and variability in ICU resource use in this population across centers is not well described.
Limited data exist on how much mortality in critically ill children with leukemia truly varies
across hospitals, whether ICU resource utilization varies with mortality rates across
hospitals, and factors contributing to variability in mortality. Understanding this variability
and factors contributing to it could provide a step toward development of clinical practice
guidelines to help standardize care, potentially resulting in further incremental improvement
in outcomes for children with leukemia. We evaluated the ICU resource utilization and
hospital mortality of children with newly diagnosed acute lymphocytic leukemia (ALL) and
acute myeloid leukemia (AML) who required ICU support in a large nationally
representative sample of tertiary children’s hospitals in the United States. We hypothesized
that there would be large variability in the ICU resource utilization and mortality by center
among children with leukemia receiving ICU care, and that patient-level and hospital-level
factors would contribute to this variability.

MATERIALS AND METHODS
Study Design and Setting

A retrospective cohort study was used with data from the Pediatric Health Information
System (PHIS) database, an administrative dataset containing data for over 18 million
inpatient encounters from 45 tertiary children’s hospitals affiliated with the Children’s
Hospital Association (CHA, Overland Park, Kansas). The PHIS database contains patient
demographic information, admission and discharge dates, International Classification of
Diseases-9-Clinical Modification (ICD-9-CM) diagnosis and procedure codes, financial and
resource utilization data (pharmacy, imaging, and clinical services), and discharge
disposition. Data quality oversight of the database has been described. (24) Forty-two
centers had usable data on patients that contributed to the study cohort. The Institutional
Review Board at The Children’s Hospital of Philadelphia approved the proposed research
and waived informed consent.

Study Population

The study cohort included patients < 25 years old (at the time of index admission) with
newly diagnosed ALL or AML defined by ICD-9-CM codes and chemotherapy review (5,
25) hospitalized in 42 PHIS-contributing hospitals between January 1, 1999 and September
30, 2011 for ALL patients or December 31, 2011 for AML patients. Patients were excluded
if hospital data were deemed invalid or incomplete by PHIS administrative standards. All
included patients required ICU support defined by ICU resources used during the follow-up
period (Supplemental Digital Content Table) in order to exclude any in-hospital, non-ICU
deaths from the analysis, as these patients likely represent a very different population of
patients with refractory leukemia receiving palliative care. To limit the cohort to newly
diagnosed leukemia, and thus a cohort with similar baseline risk profile, patients who
received hematopoietic cell transplant (HCT) within 60 days of the index admission date
were excluded, as this typically only occurs in the secondary leukemia or relapsed setting.
(25, 26) Patients entered the cohort on the first day of the index admission and were
followed through all admissions that started within 9 months of the index admission. As
standard upfront AML therapy typically lasts 6-9 months, a 9-month study period was
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chosen to capture all courses of AML therapy. ALL therapy lasts up to 3.5 years, with the
most intensive treatment cycles typically occurring in the first 9 months after diagnosis. For
patients receiving HCT > 90 days from the index admission, data were censored at the time
of the HCT admission.(5)

Patient Variables

Demographic data including age, gender, race, and insurance status were ascertained for
each patient at the first day of the index admission. Age on admission (in years) was
analyzed both as a continuous and a categorical variable (<1 year, 1-5 years, 5-10 years,
10-15 years, and >15 years). The number of ICU days for each patient was defined as any
day during the study period when there was a code for use of an ICU resource. A patient-
level variable to indicate severity of illness at leukemia presentation was defined as receipt
of ICU care in the first three days of index admission.(27)

Hospital-level Variables

An association between hospital-wide proportion of patients with public insurance and ALL
induction mortality has previously been reported as a hospital factor contributing to center
variability in mortality.(28) Thus, the proportion of all patients with public insurance cared
for at each hospital was calculated and considered as a hospital-level variable. Hospital-level
ICU volume and experience with critically ill leukemia patients was evaluated with the
hospital-level variable proportion of leukemia patients receiving ICU care, defined as the
proportion of newly diagnosed ALL or AML patients receiving ICU care in the follow-up
period at each hospital.

Outcome Measures

ICU resources evaluated included vasoactive infusions (composite variable of days of
dopamine, intravenous epinephrine, norepinephrine, dobutamine, and milrinone), invasive
mechanical ventilation (composite variable of invasive mechanical ventilation and high
frequency ventilation), non-invasive mechanical ventilation, inhaled nitric oxide,
hemodialysis, extracorporeal membrane oxygenation, cardiopulmonary resuscitation, and
chest radiography. Inpatient mortality during the study follow-up period was determined.

Statistical Analysis

Patient demographics were summarized by descriptive statistics. The number of ICU days
per patient was summarized by median and interquartile range (IQR). Rates of ICU days
were calculated in two ways: number of ICU days per 100 days spent hospitalized as an
inpatient during the study follow-up period (hospital days), and number of ICU days per 100
total days in the study follow-up period (study days). Rates of different ICU resources
utilized were calculated as number of resource days per 100 ICU days. Rates were compared
between AML and ALL using Poisson regressions with Pearson scale to adjust for potential
over-dispersion. Rates of various ICU resources were summarized for each hospital.

Inpatient mortality was estimated with 95% exact confidence intervals (Cls) and compared
between AML and ALL using Fisher’s exact test. To evaluate whether there was significant
variation in inpatient mortality across hospitals and explore the factors that are associated

Pediatr Crit Care Med. Author manuscript; available in PMC 2019 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Fitzgerald et al.

RESULTS

Page 5

with mortality, we utilized mixed-effect (ME) logistic regression models. The base ME
model included no fixed effects and only a hospital level random effect. The estimated
variance of the random effect reflected the magnitude of the mortality variation across
hospitals and a significant test of variance greater than zero suggested the between-hospital
variation is statistically significant. We then added patient and hospital factors to the base
model as fixed effects to explore if the variation remains significant after adjusting for these
factors. Patient factors (age, leukemia diagnosis before 2005) that have previously been
associated with mortality in ALL and/or AML(5, 28, 29) were added as fixed effects into the
ME model. Diagnosis of ALL vs. AML was included as a patient factor because AML has
been reported to be an independent risk factor for ICU mortality in children with
hematologic malignancies(7) and because of the large mortality difference in ALL and AML
patients in this cohort. ICU care at leukemia diagnosis was also added as a patient factor to
account for initial patient severity of illness contributing to mortality risk. We evaluated two
hospital factors, the proportion of total patients cared for at that center with public insurance
status, since hospital-wide proportion of patients with public insurance has been reported as
a hospital-level factor contributing to variability in ALL induction mortality,(28) and the
proportion of leukemia patients at each center receiving ICU care.

During the study period, 1,339 patients with newly diagnosed ALL and 415 patients with
AML required ICU support at 42 hospitals. Five percent (93/1,754) required ICU care
within the first three days of diagnosis. Demographic characteristics of the patients are
summarized in Table 1. The overall cohort mortality was 15% (259/1,754): 170/1,339 (13%)
of ALL patients died and 89/415 (21%) of AML patients died (P<0.001). Of the 259 patients
who died, 185 (71%) received ICU resources in the 2 days prior to death.

In patients receiving ICU care, ALL patients had an overall mean of 6.1 days of ICU
resource utilization per patient (range 1-115 days) and AML patients had a mean of 9.5 days
of ICU resource utilization per patient (range 1-193 days). ALL patients had a mean of 3.0
(95% CI 2.9-3.0) ICU days per 100 study days and AML patients had a mean of 5.2 (95%
Cl 5.0-5.4) ICU days per 100 study days (~£<0.001). The number of ICU days per 100
hospital days was higher in ALL patients, likely due to fewer total hospital days in the study
period related to differences in intensity of chemotherapy regimens in ALL vs. AML
patients (Table 1).

The most common ICU resources utilized were vasoactive infusions followed by invasive
mechanical ventilation and hemodialysis (Table 2). The rate of use of hemodialysis and
inhaled nitric oxide was lower in AML compared to ALL patients, while the rate of non-
invasive mechanical ventilation was higher in AML patients (Table 2).

Hospital Variation in ICU Resources

The number of days of different ICU resource utilization per 100 ICU days for the patients
in the cohort at each hospital was plotted against hospital mortality for the patients in the
cohort (Fig. 1). Data are shown for higher volume hospitals (the 17 hospitals caring for at
least 40 leukemia patients requiring ICU support), but similar results are seen when
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including all hospitals (data not shown). The number of days of vasoactive infusion use (Fig.
1a), invasive mechanical ventilation use (Fig. 1b), and hemodialysis (Fig. 1c) varied widely
by center and had no clear relationship with mortality. Similar wide variation without clear
relationship to mortality across hospitals was seen in the types of vasoactive infusions used
and in the use of non-invasive ventilation and inhaled nitric oxide (Fig. 2). The number of
chest radiographs used per 100 ICU days at each hospital (Fig. 1d) was also evaluated as a
baseline resource utilization and had much lower variability than the other ICU resources
evaluated.

Hospital Variation in Mortality

Mortality in the cohort varied by hospital (Fig. 3) from 0% (95% CI 0-14.8%) to 42.9%
(95% CI 17.7-71.1%). This variation was also evaluated using mixed-effect (ME) logistic
regression models. As ICU resource utilization had no clear association with mortality, this
was not included as a variable in the final models. In the base ME model, the estimated
variance of the random effect is significantly different from zero suggesting significant
variation in mortality across hospitals (P=0.007, Table 3). When adding patient factors (age,
type of leukemia, year of diagnosis, receipt of ICU care in the first three days of index
admission) as fixed effects into the ME model, the variation in mortality across hospitals
remained significant (P=0.021). Hospitals had a median proportion of patients with public
insurance of 41.1% (IQR 32.7%, 52.6%) and a median of 13.6% (IQR 11.6%, 16.1%) of
leukemia patients required ICU care at each hospital. When the hospital variables proportion
of total patients with public insurance status and proportion of leukemia patients receiving
ICU care were added as a fixed effects to the ME model, the mortality variation across
hospitals was no longer significant (£=0.48).

In the final ME model, patient age, AML diagnosis, leukemia diagnosis prior to 2005, and
increase in hospital proportion of public insurance patients are all associated with mortality
(Table 3). A 10% increase in the hospital proportion of patients with public insurance is
associated with 12% higher odds of inpatient mortality for this leukemia cohort (OR 1.12,
95% CI 1.03-1.22, Table 4); a 20% increase in the hospital proportion of patients with
public insurance is associated with 26% higher odds of inpatient mortality (OR 1.26, 95%
Cl 1.06-1.49, Table 4). The proportion of leukemia patients receiving ICU care at a hospital
was inversely associated with mortality, with a 5% increase in proportion of leukemia
patients receiving ICU care associated with a 14% lower odds of inpatient mortality (OR
0.86, 95% CI 0.74-0.99), and a 10% increase in proportion of leukemia patients receiving
ICU care associated with a 26% lower odds of inpatient mortality (OR 0.74, 95% CI 0.55-
0.99).

DISCUSSION

Despite continued improvement in outcomes for children with leukemia, leukemia remains a
leading cause of death from childhood cancer.(1) Our results show wide variation in the
types of ICU resources used and the hospital-specific mortality rates for critically ill children
with newly diagnosed leukemia. While no appreciable pattern emerged between ICU
resources utilized and center-level mortality, patient factors such as age, type of leukemia,
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and year of diagnosis contribute to the observed center-level variability in mortality.
However, patient factors do not account for all of the observed variability in mortality across
hospitals. We found that a higher overall proportion of patients hospital-wide with public
insurance and fewer leukemia patients requiring ICU care at a hospital are also associated
with higher center-level mortality for children with ALL or AML treated in the ICU.

We have previously reported an association between hospital payer mix and ALL induction
mortality,(28) and adverse events in pediatric hospitalizations have been associated with
hospital Medicaid reimbursement reliance.(30) Our data corroborate this link between
hospital payer mix and outcome in this specific patient population. While the reason
underlying this association is unclear, hospital financial stress, staffing ratios, overall
hospital patient population acuity, and availability of hospital resources may all contribute.
Specific hospital-level factors such as nursing staffing ratios, nursing education level, and
open versus closed ICUs and intensivist staffing have been implicated in patient outcomes in
the ICU and hospital-wide.(18, 31-33) These care models are influenced by hospital
resources and culture, and are frequently targeted for quality improvement efforts to align
resources to provide better patient care. Failure to rescue in adult surgical patients in high
Medicaid burden hospitals has been associated with lower nurse:patient ratios, lower
proportion of nurses with Registered Nursing degrees, and lack of intensivists providing
care.(34) Data from the Hospital Cost Report Information System indicates that the
percentage of critical care medicine days used by Medicaid is increasing, along with annual
rises in critical care medicine costs, while the proportional allocation of hospital costs and
national health expenditures for critical care is decreasing.(35) This has important health
policy implications, as Medicaid cuts and reimbursement denials for adverse events could
potentially augment the association of hospital payer mix and mortality in patients requiring
ICU support. Further research regarding the impact of hospital payer mix and hospital
resources on the outcomes of high risk pediatric admissions is warranted to identify
strategies to optimize hospital resource allocation, such as improved nurse staffing and
availability of intensivists. Alternatively, cultural differences regarding end of life decision
making, Do Not Resuscitate orders, withdrawal of life sustaining therapies, and associated
ICU resources may exist and may contribute to mortality differences across institutions with
different proportions of patients with public insurance.

We also found an inverse relationship between proportion of leukemia patients receiving
ICU care at a center and hospital-level mortality among those receiving ICU care, with the
odds of mortality decreasing as the proportion of leukemia patients receiving ICU care at a
center increased. This may reflect differences in thresholds for ICU admission, with some
centers admitting lower acuity patients to the ICU, however, our assessment of ICU care was
not merely admission to the ICU but rather receipt of ICU resources so the impact of this
should have been minimized. Furthermore, the lack of association of ICU resource
utilization with center mortality does not support a conclusion that hospitals with higher ICU
volume were treating more lower acuity patients. It is plausible that a higher volume of
critically ill leukemia patients may result in improved familiarity with this population and
increased collaboration between the critical care and oncology care teams, resulting in
improved ICU care and subsequent outcomes for these patients.
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While we found that patient demographic factors and hospital factors contributed to
hospital-level variation in mortality, we observed wide variation in ICU resource utilization
for these patients without a clear association with mortality. Over 70% of children who died
with leukemia were treated with ICU resources close to the time of death, suggesting that
most children who died in this cohort received intensive care and not palliative care. This
presents an important opportunity for further outcome improvement in this inpatient
population by studying and standardizing the types of ICU care provided. A survey of
pediatric oncologists and pediatric intensivists described large variability in medical
decision-making and potential resource utilization for hypothetical patients in this
population, and called for increased study of the actual variability in patient care and clearer
recommendations to decrease this variability.(36) Our results confirm this postulated
variability in resource utilization, and we showed large variability in patient outcome,
revealing a prospect for improvement in care. Standardized hospital treatment guidelines
have led to outcome improvements in other pediatric diseases such as sepsis and urinary
tract infections with decreased length of stay(19, 21, 22, 37) and possible survival benefits.
(38) We found wide variability in this cohort across hospitals in the rates of ICU resource
utilization for supportive therapies such as vasoactive infusion and ventilation, and further
variation in the specific types of resources used within these broader categories (e.g. type of
vasoactive infusion, mode of ventilation). As standardizing practice guidelines has
demonstrated outcome improvement in other pediatric diseases and for pediatric cancer
treatment, studying methods to standardize supportive ICU care for children with leukemia
may lead to additional improvements in outcome. The large variability in supportive care
seen here establishes an excellent foundation for studying the impact of treatment
guidelines. Future directions should include evaluation of factors contributing to differences
in ICU resource utilization in this population which may inform development of practice
guidelines.

These data support the findings of single center studies that report wide hospital-level
variability in mortality for children with leukemia who require ICU support, yet the types of
support provided do not clearly account for the observed variability in mortality. Use of the
PHIS database to study this question has several advantages. PHIS provides data on children
cared for at a large number of sizeable freestanding pediatric hospitals throughout the United
States, allowing comparisons across multiple centers within a single dataset without the
problem of confounding by study design when comparing single center studies. The patients
in PHIS represent a large proportion of children treated for leukemia in the United States.
(28) Furthermore, the cohort of children with leukemia was rigorously defined, both through
manual chemotherapy review and through the use of ICU resources, rather than physical
location in the ICU, limiting the impact of variability in ICU admission criteria across
hospitals. Finally, the granularity of the data allow for detailed calculations of daily rates of
ICU resource utilization at the patient and hospital level.

Despite these strengths, the analyses presented here have several limitations. PHIS data is
subject to numerous quality control measures and has been shown to capture chemotherapy
exposures accurately.(39) However, as with all administrative/billing data, there may be
inaccuracies in billing data, and billed resources may not have been administered to the
patient. Some variability in ICU resource utilization may be attributable to different
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indications for ICU admission, which is unavailable in PHIS, thus adjustment for ICU
admitting diagnosis is not possible. Hospital-level variables describing staffing ratios are
unavailable in PHIS, and severity of illness scores at ICU admission are not available,
limiting the ability to adjust mortality across centers for illness severity. The mortality
analysis only includes inpatient deaths, as PHIS only provides information on the inpatient
admissions, so children who died outside of the hospital are considered survivors in this
analysis. Furthermore, children who died of leukemia prior to receiving any chemotherapy
cannot be included in this analysis as the eligibility criteria included induction chemotherapy
treatment consistent with a diagnosis of ALL or AML. These patients represent a very small
proportion of children dying from leukemia,(40) nonetheless, these patients likely received
ICU support prior to death.

CONCLUSIONS

Wide variability in ICU resource utilization and mortality exists in the care of children with
ALL and AML who require ICU support across U.S. children’s hospitals. Both patient mix
and overall hospital payer mix may explain some of the observed variability in mortality,
highlighting the importance of health insurance policy decisions for vulnerable pediatric
patient populations. Clinical practice guidelines for ICU therapies and strategies to improve
hospital resources dedicated to the ICU should be studied as ways to further improve
survival in this patient population. Additionally, qualitative center-level differences in the
approach to end of life decision making in this patient population, particularly in the context
of improvements in population outcomes over time, may warrant further investigation.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Days of ICU resources used per 100 ICU days by hospital. Panel A: days of vasoactive

infusion support. Panel B: days of invasive mechanical ventilation. Panel C: days of
hemodialysis. Panel D: days of chest radiography. The black line represents the mortality at
each hospital.
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Table 1

Characteristics of Leukemia Patients Receiving ICU? Support

Patient Characteristics

ALLP (n=1,339)

AMLE (n=415)

Male gender, No. (%0)
Age, median (IQR)
Race, No. (%)
White
Black
Asian/Pacific Islander
American Indian
Other
Unknown
Insurance, No. (%)
Private
Government
Self-pay
Other

Unknown

Mean No. ICUZ days per patient (range)

No. ICU days per 100 hospital days (95% CI)

No. ICU days per 100 study days (95% CI)
No. Deaths (%)

767 (57)
7.9 (3.3-13.5)

1000 (75)
109 (8)
38 (3)

16 (1)
137 (10)
39 (3)

494 (37)

543 (41)

35 (3)

257 (19)

10 (1)

6.1 (1-115)
10.4 (10.1-10.6)
3.0 (2.9-3.0)
170 (13)

205 (49)
11.0 (3.0-15.0)

280 (68)
54 (13)
113)
5(1)

54 (13)
11 (3)

154 (37)

167 (40)
8(2)

78 (19)

8(2)

9.5 (1-193)
7.8 (7.6-8.1)
5.2 (5.0-5.4)
89 (21)

aICU: Intensive care unit,
b . .
ALL: Acute lymphocytic leukemia,

CAML: Acute myeloid leukemia
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Table 3
Mixed-Effect Models for Hospital Mortality

Mixed-Effect Models Used to Evaluate Mortality of ALL®and AM LP patients Across

Hospitals
Fixed Effects Included in Model Variance of 95% CI of the P value for
Hospital Level Variance testing if
Random Effect variance > 0
Hospital alone 0.109 0.032-0.374 0.007
Hospital plus patient factors® 0.096 0.024-0.388 0.021
Hospital plus patient and hospital-level factors? 0.003 <0.001-3.6x10'  0.48
Details of Covariate Association with Mortality in Full Mixed-Effect Model
Covariate Odds Ratio for Mortality 95% CI P value
Age <1 year (reference)
Age 1-5 years 0.38 0.23-0.62 <0.001
Age 5-10 years 0.54 0.33-0.89 0.02
Age 10-15 years 0.55 0.35-0.87 0.01
Age >15 years 0.92 0.58-1.46 0.72
Diagnosis during or after 2005 0.65 0.48-0.87 0.005
AML? diagnosis 187 1.37-2.55 <0.001
ICU€ care at diagnosis 124 0.70-2.21 045
Hospital proportion of patients with public insurance status (10% 1.12 1.03-1.22 0.01
increasef)
_Hospital)proportion of leukemia patients requiring ICU care (10% 0.74 0.55-0.99 0.05
increase

aALL: Acute lymphocytic leukemia.

bAM L: Acute myeloid leukemia.

CPatient factors included age category, disease category (acute lymphoblastic leukemia or acute myeloid leukemia), and diagnosis after 2005.
dHospitaI—IeveI factor was a 10% increase in the proportion of patients with public insurance cared for at the hospital.

EICU: Intensive care unit.

A 10% increase represents approximately the difference between quartiles in median proportion of patients with public insurance.
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Table 4

Page 18

Impact of Increase in Hospital Proportion of Patients with Public Insurance on Mortality of ALLZand AML?

Patients Requiring ICU¢ care from Full Mixed Effects Model

Hospital Proportion of Patients with Public ~ Odds Ratio for g5 c1d
Insurance Mortality

10% Increase 1.12 1.03-1.22
20% Increase 1.26 1.06-1.49
30% Increase 141 1.10-1.82
40% Increase 1.58 1.13-2.22
50% Increase 177 1.16-2.70

a . .
ALL: Acute lymphocytic leukemia,

bAM L: Acute myeloid leukemia,

C, . .
ICU: Intensive care unit,

dCI: Confidence interval
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