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Abstract

Hospital readmission rate is a ubiquitous measure of efficiency and quality. Individuals with life-

limiting illnesses account heavily for admissions but evaluation is complicated by high mortality 

rates. We report a retrospective cohort study examining the association between palliative care 

(PC) and readmissions while controlling for post-discharge mortality with a competing risks 

approach. Eligible subjects were adult inpatients admitted to an academic, safety-net medical 

center (2009–2015) with at least one diagnosis of cancer, heart failure, chronic obstructive 

pulmonary disease, liver failure, kidney failure, AIDS/HIV and selected neurodegenerative 

conditions. PC was associated with reduced 30-, 60- and 90-day readmissions (subhazard ratios= 

0.57, 0.53 and 0.52 respectively [all p<.001]). Hospital PC is associated with a reduction in 

readmissions, and this is not explained by higher mortality among PC patients. Performance 

measures only counting those alive at a given end point may underestimate systematically the 

effects of treatments with a high mortality rate.
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Introduction

Background

Avoidable hospital readmissions are an established marker of poor quality care and 

inadequate health system performance, and impose substantial costs: $17.8 billion annually 

for Medicare alone (Ness & Kramer, 2013). Eighty percent of American adults with serious 

and life-limiting conditions wish to avoid hospitalization in the terminal phase of illness but 

90% of Medicare beneficiaries spend five or more nights in hospital in the last six months of 

life (Dartmouth Atlas, 2017).

For adults with serious life-limiting conditions, hospital-based palliative care (PC) may 

improve patient care and outcomes, including reduced readmissions, through expert 

symptom management, clarifying and communicating goals of subsequent care, and 

achieving effective transitions to home or other settings (Kavalieratos et al., 2016; Meier, 

2011).

Studies to date have found a consistent pattern of palliative care reducing hospital costs 

during a given admission (May, Normand, et al., 2018; May, Normand, & Morrison, 2014), 

but have differed in their findings regarding the effects on readmissions. An early RCT 

found no association with 30-day readmissions (Gade et al., 2008), but a recent prospective 

cohort study found a significant reduction associated with the intervention (Adelson et al., 

2017). Several retrospective studies have been reported (Chuang, Kim, Blank, Southern, 

& Fausto, 2017; O’Connor, Moyer, Behta, & Casarett, 2015; Tangeman, Rudra, Kerr, & 

Grant, 2014), but the direction, magnitude and significance of association between PC and 

readmissions have varied. None had fully ascertained survival (e.g., using data sources such 

as state vital statistics data for date of death, or later clinical encounters for evidence of 

continued survival); none had limited the 30-day readmission analyses to patients known to 

be alive at 30 days following admission.

Conceptual framework

Amounts and types of care received by patients near the end of life reflect not only 

clinical need but also other patient determinants, family preferences, physician attitudes 

and local practice patterns (Kelley, Morrison, Wenger, Ettner, & Sarkisian, 2010). Under 

this interpretation, palliative care is theorized to improve outcomes and reduce costs by 

improving decision-making by clinicians, patients and families; addressing symptoms and 

reducing distress; emphasizing communication, goals-of-care discussions and discharge 

planning; and reducing burdensome treatments and futile care (Kelley & Morrison, 2015).

Matching to control for observed confounding

Studies of end-of-life care are predominantly restricted to routinely collected data due to 

practical and ethical considerations in recruiting and retaining population-representative 

samples in prospective and randomized studies (Ewing et al., 2004; Higginson et al., 

2013). Estimating treatment effect estimates in end-of-life care therefore typically requires 

controlling for confounding between those who received palliative care and those who 

did not using observational data (Earle & Ayanian, 2006). Propensity scoring is a well-
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established method for balancing differences between groups on observed confounders and 

is effectively an advanced matching method (Rubin, 2007). Potential confounders are those 

that are associated with outcome or with both treatment and outcome (Garrido, 2014). 

For example, in economic studies of palliative care it is important to balance treatment 

and comparison groups on comorbidity count since a greater number of comorbidities is 

associated with increased likelihood of receiving palliative care and with increased health 

care costs.

Differences in mortality between matched groups

A small number of randomized trials in palliative care show no evidence of inferior 

survival associated with treatment (Kavalieratos et al., 2016), and in some cases demonstrate 

extended survival (Temel et al., 2010). However, observational studies of palliative care 

typically do not analyze survival effects since people who receive palliative care are closer to 

end of life in ways that are not possible to control for with routinely collected data.

Differential mortality as a potential source of bias

The typical performance metric used by Centers for Medicare & Medicaid Services (CMS) 

is 30-day readmissions, which are calculated for patients who have continued enrollment 

for the 30 days (i.e. cannot be deceased) (Center for Medicare & Medicaid Services, 2018). 

When analyses include only those known to be alive at a given point post-discharge (treating 

decedents as censored), results may underestimate the effect of treatments whose subjects 

have a high mortality rate since reductions in post-discharge utilization among people who 

die within the timeframe are not captured. Conversely, where analysis does not account for 

differential mortality between treatment and comparison groups, results may overestimate 

the effect of interventions in samples with a high mortality rate since decedents’ utilization 

is analyzed as zero and not censored.

New contribution

Since care for the seriously ill is a policy priority, and research on this population remains 

reliant on observational study designs (Aldridge Carlson, 2013; Higginson et al., 2013; 

Langton et al., 2014), it is important that these biases be investigated and understood. 

Competing risks are events that may preclude the primary outcome of interest from 

occurring but which should not be treated as censored in analysis (Wolbers et al., 2014). 

Competing risks analyses offer a potentially useful way to understand post-discharge 

patterns of care for populations where mortality is not evenly distributed between treatment 

and comparison groups. They allow analyses of readmission rates to account for individuals’ 

mortality rather than counting the deceased as having zero utilization or excluding them 

altogether (Peter C. Austin & Fine, 2017). To our knowledge, no study has applied a 

competing risks analysis to these challenges in palliative care, although others have noted 

the limitations of treating death as a noninformative censoring event (Donoghoe & Gebski, 

2017; Szychowski, Roth, Clay, & Mittelman, 2010).
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Rationale and objectives

The primary objective of this study was to estimate the effect of hospital PC for adult 

inpatients with life-limiting illness on hospital readmissions while controlling for post-

discharge mortality. Specifically, we treated death as a competing risk in order to reduce the 

risk of a false positive due to higher mortality in the PC cohort.

Methods

Study design

This is a retrospective cohort study using routinely-collected data from Virginia 

Commonwealth University (VCU) Health System between November 2009 and October 

2015. Our analytic sample included adults admitted to an acute hospital with one of seven 

life-limiting conditions and confirmed as dying within 365 days of admission (May, Garrido, 

et al., 2018).

In our primary analysis we estimated the association between receipt of palliative care 

and hospital readmission. We examined whether the subject was readmitted prior to 

death with evaluation of readmissions within 30, 60 and 90 days, since these are often 

used as performance metrics in reimbursement and evaluation (Center for Medicare & 

Medicaid Services, 2018; Kilgore, Patel, Kielhorn, Maya, & Sharma, 2017; McIlvennan, 

Eapen, & Allen, 2015). We used propensity score weights to control for observed baseline 

confounders associated with receipt of palliative care and outcomes (May, Garrido, et al., 

2018). More details on hypothesized confounders are provided below.

Setting

VCU Health System is an academic, safety-net medical center and faculty practice. The 

main hospital has 774 beds and around 36,000 discharges annually including tertiary and 

quaternary services such as trauma, solid organ transplants, and stem cell transplants.

Intervention

At VCU, inpatient palliative care is provided using two modalities – via a palliative care 

consultation (PCC) team and in a palliative care unit (PCU) (Clinical Practice Guidelines 

for Quality Palliative Care, 2013; Morrison, 2013). The multidisciplinary team becomes 

involved in the care of hospitalized patients with life-limiting illness at the invitation of the 

primary attending physician. The most frequent causes for requesting consultation are for 

assistance with managing refractory or intractable symptoms and with reframing goals of 

care during this hospitalization and after discharge. Reframing goals of care occurs through 

elicitation of patient values and preferences and in-depth discussion of likely benefits and 

burdens of treatment options. Palliative care referral rates are low relative to need. For 

example, while the American Society of Clinical Oncology recommends palliative care be 

provided concurrently with active treatment for metastatic cancer from the time of diagnosis 

(Ferrell et al., 2017), a prospective observational study of advanced cancer patients at 

five large academic medical centers with well-established programs found a referral rate 

of 19% (Penrod et al., 2017). Reasons for low referral include lack of awareness of the 

potential value of palliative care among physicians, patients and families; and reluctance 
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among physicians and families to engage palliative care (Hawley, 2017). Thus there are 

numerous patients hospitalized at this institution for whom specialist palliative care was 

likely appropriate but not engaged.

The 11-bed PCU first opened in 2000, and its approach shares the PCC goals but takes 

overall control of patient care. The PCC team includes a physician, an advance practice 

registered nurse, a social worker, a chaplain, and palliative care fellows. The PCU staff 

additionally includes a nurse manager, nurse clinician, specialty trained nurses, a volunteer 

coordinator, volunteers and a psychologist. The palliative care program serves about 1,330 

unique adult patients per year, including approximately 400 unique patients in the PCU. 

The program has been accredited with Joint Commission (TJC) advanced certification since 

2012, which indicates the program meets national consensus criteria, and also indicates 

consistency of care between the PCC and PCU. While palliative care units may not be 

feasible in all small hospitals, they are recommended for optimal care in larger hospitals 

(Weissman & Meier, 2008, 2009) and are common at academic cancer centers (Calton et 

al., 2016). Referral criteria for PCC and PCU are similar, both models of care are provided 

by the same overall program, and patients in both groups are receiving acute hospital care. 

Unlike hospice, PC is provided concurrently with “curative” (disease-focused) care, and is 

billed as specialist consultation encounters by the providers. For this study, our treatment 

group was recipients of either palliative care modality at any time during the hospitalization.

Participants and sample size

Adults admitted to VCU as inpatients during the study period were eligible if they were 

over 18 years of age, had a diagnosis of at least one of seven conditions (cancer (excluding 

benign malignancies), heart failure, chronic obstructive pulmonary disease (COPD), liver 

failure, kidney failure, AIDS/HIV and selected neurodegenerative conditions), and were 

recorded by the hospital database or the Social Security Death Index as dying within 365 

days of their index admission. These seven diseases are identified as palliative care relevant 

for research purposes: progressive, life-limiting conditions often accompanied by high 

symptom burden, frequent hospitalizations, and decisions about further treatment (Kelley 

et al., 2016; Morrison et al., 2008). Patients were excluded if the index admission involved 

a transplant or trauma-related condition. More details about the construction of our analytic 

sample (N=6,761) are available elsewhere (May, Garrido, et al., 2018).

Variables

Independent variables—The primary independent variable was a binary treatment 

variable: did the subject receive palliative care during their index admission? Additional 

independent variables were recorded at the time of admission and were those hypothesized 

to be associated with likelihood of receiving palliative care and our designated outcomes 

of interest (Garrido, 2014): age (years); sex; race (black; white; neither black nor 

white); insurance status (Medicare [Medicare fee-for-service or Medicare Managed Care], 

Medicaid/none [Medicaid, Medicaid Managed Care, self-pay, or unable to pay] and other); 

primary diagnosis (noncancer, solid tumor, hematological tumor); first-day admission to 

the intensive care unit (ICU) or surgery; and number of comorbidities (Elixhauser index 

(Elixhauser, Steiner, Harris, & Coffey, 1998)) (Table 1). For race, insurance and primary 
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diagnosis, categories were condensed from finer sub-categories; in each case, we aimed 

to minimize information loss while ensuring sufficient sample size to get good balance in 

propensity score weighting.

Dependent variables—In the primary analysis, we had three binary dependent variables: 

hospital readmission within 30, 60 and 90 days of discharge from the index hospitalization.

Data sources/measurement

All dependent and independent variable data were extracted from the hospital accounting 

and administrative databases, which included death data from the Social Security Death 

Index. Receipt of palliative care was identified using a free-standing database managed by 

the palliative care program documenting all patient encounters. The study is covered under 

VCU IRB protocol HM14959 and all data were de-identified prior to analyses.

Bias

Patient characteristics are likely associated with our intervention, receipt of palliative care, 

and our outcomes of interest. To control for selection bias, we balanced the treatment groups 

on all variables in Table 1 using the covariate balancing propensity score method (CBPS) 

(Imai & Ratkovic, 2014; R Core Team, 2016). We created inverse-probability-of-treatment-

weights (IPTWs) from the estimated propensity score for use in analyses. Prior to estimating 

treatment effects on our outcomes of interest, we evaluated balance between treatment 

groups for the overall sample (Table 1) and across the distribution of the propensity score 

[data available from authors] (P. C. Austin, 2009; Garrido et al., 2014). Results are presented 

with and without weights for observed selection bias.

Statistical methods

In our primary analysis we modeled the association between palliative care and the risk of 

first readmission for 30-, 60- and 90-day readmissions, where a first readmission within the 

respective timeframe is treated as failure and death is treated as a competing risk. A first 

readmission within 30 days is therefore also counted as the failure event within 60 and 90 

days.

Our treatment variable and other independent descriptors (Table 1) were employed as 

explanatory variables in our weighted sample. In secondary analyses, we examined summary 

post-discharge utilization data at 30-, 60- and 90-day points using only those subjects known 

to be alive (i.e. mirroring the CMS performance measurement perspective).

No patient in our final analytic sample had missing data in any dependent or independent 

variable, or in receipt of palliative care. Propensity scores were calculated in R (R Core 

Team, 2016); all other analyses were performed in Stata (version 12) (StataCorp, 2011).
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Results

Descriptive data

Our analytic sample comprises 6,761 patients, 1,497 (22%) of whom received palliative care 

during the index hospitalization.

In the unweighted sample, treatment group patients had notably higher prevalence of solid 

cancer primary diagnosis and ICU admission, lower prevalence of surgery during admission, 

and higher comorbidity counts (Table 1). Following weighting, the two groups exhibited 

negligible difference on all observed confounders. Patients in this weighted sample had 

a mean age of 64 years and a mean of 3.9 comorbidities. A majority (60%) of patients 

had a primary diagnosis of something other than the seven life-limiting illnesses (i.e., they 

were eligible for inclusion because one of the seven life-limiting conditions was coded as a 

secondary diagnosis); the second most prevalent primary diagnosis was cancer (36%).

Outcome data

Readmission and mortality rates are presented in Table 2. Of our weighted sample, 49% 

died within 30 days of discharge, 64% died within 60 days and 71% died within 90 days. 

In each case, the proportion of subjects in the usual care who died within a given timeframe 

is smaller than the proportion in the palliative care group. Fourteen percent of our sample 

were readmitted within 30 days, 19% within 60 days, and 21% within 90 days. In each case, 

the proportion of subjects in the usual care group who were readmitted is larger than the 

proportion in the palliative care group. Therefore, in our sample palliative care patients had 

fewer readmissions and higher mortality than patients who received usual care, affirming the 

need to assess any association between these two trends.

Main results

In all three time periods, patients who received hospital-based palliative care had a lower 

likelihood of readmission than patients who received usual care, even after accounting for 

the competing risk of mortality. Hospital-based palliative care was associated with reduced 

30-, 60- and 90-day readmissions (subhazard ratios = 0.57, 0.53 and 0.52 respectively 

[all p<.001]). This reduced incidence is illustrated in Figure 1. Regression results for all 

predictors, with and without weights where 30-day readmissions were the outcome of 

interest, are presented in Table 3. In addition to palliative care, statistically significant 

associations are observable for hematological cancer diagnosis (positive association with 

30-day readmissions), and age, Medicare coverage, admission via surgery and admission via 

ICU (negative associations).

Secondary analysis

In Table 4 the post-discharge utilization for the PC and UC groups are presented for those 

cases known to be alive at each timepoint. Among these subsets of the sample, PC patients 

had lower readmission rates at 30 and 60 days, but at 90 days both groups had the same rate 

(39%).
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Discussion

Key results

We conducted a retrospective cohort study to evaluate the impact of palliative care 

on readmissions for hospitalized adults with serious illness, controlling for observed 

confounders using propensity score weights. In our weighted sample, the palliative care 

group had significantly lower readmissions but significantly higher mortality (Table 2), 

raising the possibility that observed reductions in post-discharge utilization are driven 

by selection bias (specifically, greater proximity to death at admission in the treatment 

group, which is inadequately controlled for by propensity scoring). We therefore treated 

readmission and death as competing risks, and found that palliative care was associated with 

reduced readmissions when accounting for differential mortality rates(Table 3, Figure 1). 

The observed lower readmissions and associated utilization for palliative care patients do not 

appear to be an artifact of higher mortality in the treatment group. Lower readmission rates 

for palliative care patients are consistent with the findings of a recent prospective cohort 

study (Adelson et al., 2017).

Examining utilization data using only those known to be alive at a given end point (Table 4) 

leads to differing conclusions. There is no difference in 90-day readmissions between groups 

from this perspective, compared to a substantial difference when mortality is controlled for 

as a competing risk (Figure 1). This suggests that performance measures only counting those 

alive at a given end point may fail to capture the full effects of treatments for populations 

with a high mortality rate. Treatment group patients who died prior to the end point but 

were not readmitted to hospital are excluded from the analysis yet their lower post-discharge 

utilization prior to death may be attributable to receipt of the treatment.

Although competing risks analyses are common in survival studies, to our knowledge this 

is the first study of palliative care and post-discharge utilization that uses a competing 

risks model. Readmission rate is a ubiquitous measure of efficiency or quality, used in 

both research and as a performance metric tied to reimbursement (Centers for Medicare 

& Medicaid Services, 2017). When used as a performance metric, readmission rates are 

only evaluated among patients known to be alive (Centers for Medicare and Medicaid 

Services, 2017). When examined in the context of palliative and end-of-life care, mortality 

must be ascertained, taken into account in analyses, and reported alongside the outcome of 

interest (Varadhan et al., 2010). In our study, despite propensity weighting using a variety 

of variables, the PC group had significantly more deaths at each time point than the control 

group. This is likely due to unobserved confounding (patients in the PC group have greater 

proximity to death than the UC group in ways for which we are unable to control).

Therefore, future studies with similar designs should consider employing a competing 

risk analysis to confirm that observed reductions in utilization following palliative care 

interventions are not driven by higher mortality in the treatment group. There are several 

data sources for ascertaining non-hospital mortality for quality improvement or research, 

which in the US include the National Death Index (NDI) (Centers for Disease Control 

and Prevention, 2017), the Social Security Death Master File (SSDMF) (National Technical 

Information Service, 2018), and each state’s vital records department.
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Limitations

As a retrospective cohort study of routinely collected data, our results may be subject to 

the influence of unobserved confounding. We sought to minimize observed confounding 

with propensity score weights, but we are unable to account for unobserved potential 

confounders, such as differences in preferences for care across treatment groups. In analyses 

without propensity score weights (Brooks & Ohsfeldt, 2013), our main findings did not 

substantively change. The constraints we faced in this observational data analysis are 

typically faced by those engaged in research and performance measurement on this critical 

policy question.

This study uses data from a single hospital system and may not generalize to other hospital 

systems. However, our sample was socio-demographically diverse and included patients 

with a variety of serious life-limiting diagnoses. The PC programs we studied are eligible 

for TJC;(The Joint Commission, 2014) certification, which is awarded to interdisciplinary 

teams containing a specialist physician, a nurse and a social worker, with chaplaincy and 

bereavement support. There is therefore a substantive level of standardization between the 

intervention we study and an estimated 135 other TJC-eligible programs nationally (Spetz 

et al., 2016). The program has participated in multi-site research such as the Palliative Care 

For Cancer study (May et al., 2015), which used palliative care provider trainings to ensure 

fidelity of palliative care across academic and community hospitals. Also, benchmark data 

for this program from the National Palliative Care Registry indicate it is similar to programs 

at other large hospitals in terms of staffing and volumes (Center to Advance Palliative care, 

2018).

Our sample is defined by mortality within one-year of hospital admission in order to 

retrospectively identify a population with palliative care needs. This approach is sub-optimal 

since mortality is in principle an outcome that the intervention can impact, and as such all 

analyses are conducted in the context of multiple prior studies demonstrating that palliative 

care does not reduce survival but may in some cases extend it (Bakitas et al., 2014; Temel et 

al., 2010; Zimmermann et al., 2014).

Our data do not allow us to detect which readmissions are potentially avoidable, for 

example differentiating between those for an ambulatory care sensitive condition and 

those for a scheduled or needed procedure. Our results are therefore based on an implicit 

assumption that there are no major differences in proportion of potentially avoidable 

admissions between treatment and comparison groups. Further research could incorporate 

such distinctions into analysis (Fingar, Barrett, Elixhauser, Stocks, & Steiner, 2015).

For maximum usefulness, analyses of utilization should examine impact on overall resource 

use since this is the basis of all fundamental policy questions (May, Garrido, Cassel, 

Morrison, & Normand, 2016; Neumann, Sanders, Russell, Siegel, & Ganiats, 2017). In this 

analysis we do not model overall resource impact, only the risk of a first readmission, and 

as such we do not incorporate changing health states over time. Analyses of utilization in 

decedent cohort studies are only meaningful if there is an assumption of survival equivalence 

– if the treatment impacts survival in either direction, then comparing utilization for a 

defined time window prior to death does not compare overall resource utilization for both 
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groups but rather underestimates the utilization of the group who live longer, potentially 

biasing results (Johnston, Normand, & May, 2017).

Finally, a recent meta-analysis of hospital utilization among people with life-limiting 

conditions has identified significant treatment effect heterogeneity (May, Normand, et al., 

2018). It is therefore possible that the results we report vary by clinical factors (e.g. primary 

diagnosis, illness burden) and non-health determinants. Our study is not powered to detect 

such differences but measuring variance in treatment effect beyond hospital admission is an 

important subject for future research in this field.

Conclusion

Palliative care is associated with a reduction in time to first readmission compared to 

usual care, and this reduction is not explained by higher mortality in the treatment group. 

Performance measures only counting those alive at a given end point may fail to capture 

the full effects of treatments for populations with a high mortality rate. Given the policy 

importance of improving care for people with serious medical complexity and the strong 

reliance on observational data in studying this population, investigators should consider 

ascertaining mortality and incorporating competing risk analyses.
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Figure 1. 
Cumulative incidence of readmissions for palliative care and usual care treating mortality as 

a competing risk after weighting (N=6,761).
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Table 2

Mortality and readmission rates (N=6,761), before and after weighting

Before weighting After weighting

UC (n=5,264) PC (n=1,497) UC (n=5,264) PC (n=1,497)

Mortality 

30-day 30% 64% 34% 64%

60-day 43% 80% 49% 80%

90-day 53% 85% 58% 85%

Readmissions 

30-day 20% 9% 20% 9%

60-day 28% 12% 26% 12%

90-day 32% 13% 30% 13%
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Table 3

Regression output where 30-day readmissions is outcome of interest and mortality is a competing risk 

(N=6,761), before and after weighting

Before weighting After weighting

SHR P value 95% CI SHR P value 95% CI

Palliative care 0.58 <0.01 0.48 0.69 0.57 <0.01 0.47 0.68

Age 0.99 <0.01 0.99 0.99 0.99 <0.01 0.98 1.00

Gender 1.13 0.03 1.01 1.27 1.22 0.01 1.06 1.40

Race: Black 1.32 0.11 0.94 1.85 1.33 0.19 0.87 2.03

Race: White 1.36 0.07 0.97 1.90 1.40 0.12 0.92 2.13

Insurance: Medicare 0.67 <0.01 0.57 0.78 0.58 <0.01 0.47 0.71

Insurance: Low SES 0.90 0.18 0.77 1.05 0.81 0.03 0.67 0.98

Primary dx: Solid tumor 1.03 0.65 0.90 1.19 0.96 0.65 0.81 1.14

Primary dx: Heme 1.87 <0.01 1.54 2.27 1.85 <0.01 1.45 2.36

ICU 0.76 <0.01 0.65 0.89 0.70 <0.01 0.58 0.84

Surgery 0.77 0.01 0.64 0.93 0.71 <0.01 0.56 0.89

Comorbidities 1.02 0.30 0.98 1.06 1.03 0.28 0.98 1.08

SHR: Sub-hazard ratio. CI: Confidence interval.
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