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Background: Despite advances in therapy, heart failure (HF) patients have significant symptom

burden and poor quality of life. However, data on palliative care (PC) utilization in this popula-

tion are scarce. We sought to assess national trends in PC utilization in patients admitted with

acute HF.

Methods: Adults hospitalized with HF without acute coronary syndrome were identified in the

National inpatient sample. PC was identified using ICD-9-CM-Code V66.7. Trends in PC utiliza-

tion, its predictors and its association with length-of-stay and cost were assessed.

Results: A total of 939 680 HF patients were hospitalized with HF between 2003 and 2014. Of

those,1.2% received PC during the hospitalization, with an upward trend in the use of PC over

time (0.12% in 2003 to 3.6% in 2014, P < 0.001). Compared with patients who did not receive

PC, those who had PC were older (79 � 12 vs 69 � 16 years), and had higher prevalence of

Caucasian race (73.4% vs 51.8%), coronary disease (45.6% vs 39.3%), chronic renal disease

(79.3% vs 42.8%), and pulmonary hypertension (28.3% vs 15.1%) (P < 0.001). In-hospital mortal-

ity (35.2% vs 2.2%), length-of-stay (9 � 13 days vs 6 � 6, P < 0.001), cost ($19 984 � 42 922

vs $11 921 � 18 175), and non-home discharges (46% vs 19.2%) (P < 0.001) were higher in the

PC group. In-hospital mortality in PC group trended downward over time (69% in 2003 vs 29%

in 2014, P < 0.001).

Conclusion: PC is being utilized in an increasing but overall small number of patients hospital-

ized with HF. Further research is needed to identify the optimal role and timing of PC in HF

patients.
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Heart failure (HF) is a major and growing public health burden, which

affects approximately 6.5 million adults in the United States.1 It is pro-

jected that >8 million Americans older than 18 years of age will have

HF by 2030, a substantial increase of 46% from 2012.1 Data also sug-

gest an increase in the incidence and prevalence of HF because of the

continuous aging of the population and the improved survival of HF

patients.1 Despite advances in medical therapy, HF carries significant

physical and psychological symptom burden on both patients and

their families.2 Palliative care (PC) has a positive impact on quality of

life for patient with advanced HF by improving the burden of symp-

toms, reducing rehospitalization, and decreasing anxiety and

depression.3–5 Current guidelines from the American College of Cardi-

ology/American Heart Association recommend strong consideration

of PC as an integral part of multidisciplinary CHF management, and

hospitalizations for HF represent an opportunity to involve PC team.6

We sought to assess the contemporary trends and utilization of PC in

patients hospitalized with HF in the United States using a national

representative database.

1 | METHODS

The national inpatient sample (NIS) was used to derive patient rele-

vant information between January first 2003 and December 31st

2014. The NIS is the largest publicly available all-payer administrative
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claims-based database and contains information about patient dis-

charges from approximately 1000 non-federal hospitals in 45 states. It

contains clinical and resource utilization information on 5 to 8 million

discharges annually, with safeguards to protect the privacy of individ-

ual patients, physicians, and hospitals. These data are stratified to rep-

resent approximately 20% of US inpatient hospitalizations across

different hospital and geographic regions (random sample). National

estimates of the entire US hospitalized population were calculated

using the Agency for Healthcare Research and Quality sampling and

weighting method.

1.1 | Study's population

Patients >18-year-old with a principle admission diagnosis of acute

HF (International Classification of Diseases-Ninth Revision-Clinical

Modification [ICD-9-CM] codes 402.01, 402.11, 402.91, 404.01,

404.03, 404.13, 40 491, 404.93, 428) were identified in the NIS. PC

was identified using the ICD-9-CM procedure, code (V66.7

[PC encounter]). This code has been shown to have high specificity

and positive predictive value for identifying PC in large administrative

databases.7–9 Patients with discharge diagnosis of acute coronary syn-

drome or acute myocardial infarction were excluded to eliminate a

potentially confounding group of patients. Advanced HF was defined

as major or extreme (APR-DRG) severity score. Patients were then

divided into two groups: HF with PC and HF without PC. Baseline

patient characteristics of both groups are described. The trends of PC

in patients with HF during the 12-year study period were assessed. In

addition, in-hospital morbidity, mortality, length of stay, and resource

utilization were compared between the two groups. We also investi-

gated PC predictors using univariate and multivariate logistic regres-

sion models. The following variables were included in the logistic

regression model (age, sex, race, hypertension, diabetes, coronary

artery disease, cardiogenic shock, peripheral vascular disease, dyslipi-

demia, chronic renal failure, hypornatremia, chronic pulmonary dis-

ease, liver disease, depression, pulmonary hypertension, anemia, prior

sternotomy, atrial fibrillation, conduction disorder, smoking, prior

pacer/defibrillator, prior stroke, mechanical ventilation, teaching hos-

pital status, rural location, hospital size, median household income, pri-

mary payer, and geographic location).

1.2 | Statistical analysis

Descriptive statistics presented as frequencies with percentages for

categorical variables and as means with SDs for continuous variables.

Baseline characteristics were compared using a Pearson χ2 test for

categorical variables and an independent-samples t test for continu-

ous variables. Univariate and multivariate logistic regression was per-

formed to estimate odds ratios (OR) with 95% confidence intervals

(CI) to determine predictors of PC referral following admission with

HF. Trends over years were assessed using Cochran-Armitage test. A

type I error rate of <0.05 was considered statistically significant. All

statistical analyses were performed using SPSS version 24 (IBM Cor-

poration, Armonk, New York).

2 | RESULTS

A total of 939 680 patients admitted with acute HF were included in

this analysis. Of those, 1.2% received PC during the hospitalization

(Figure S1, Supporting Information). The rate of PC increased during

the study period, with a clear trend toward its utilization in patients

with lower in-hospital mortality (Figure 1). Patients who received PC

were older (79 � 12 vs 69 � 16 years, P < 0.001), Caucasians (73.4%

vs 51.8%, P < 0.001), and had a higher prevalence of coronary artery

disease (45.6% vs 39.3%, P < 0.001), chronic renal disease (79.3% vs

42.8%, P < 0.001), pulmonary hypertension (28.3% vs 15.1%,

P < 0.001), and other key comorbidities compared with those who did

not receive PC (Table 1).

In a multivariate logistical regression analysis, the strongest pre-

dictors of referring to PC were: older age (OR 14.17, 95% CI

9.53-21.09 for age > 85, and OR 6.18, 95% CI 4.18-9.15 for age

FIGURE 1 Temporal trends in palliative care utilization and in-hospital mortality in patients admitted with acute heart failure between 2003 and

2014. PC, palliative care
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65-85 [reference age 18-40]), cardiogenic shock (OR 6.17, 95% CI

5.15-7.40), chronic renal failure (OR 4.19, 95% CI 3.75-4.68), and

mechanical ventilation (OR 2.49, 95% CI 1.85-3.35). Other indepen-

dent predictors of PC utilization included hyponatremia, liver disease,

prior defibrillator implantation, pulmonary hypertension, atrial fibrilla-

tion, teaching hospital status, medium or large hospital size, private

payer, and higher median household income (Table S1, Supporting

Information). Racial minorities were less likely to receive PC than Cau-

casian patients, respectively: (OR 0.56, 95% CI 0.49-0.64) for African-

American vs Caucasian, and (OR 0.53, 95% CI 0.43-0.65) for Hispanic

vs Caucasian. Geographic differences in PC utilization were also

observed with higher utilization in hospitals located in the West

(OR 1.59, 95% CI 1.38-1.83).

In-hospital mortality was higher in patients who received PC vs

those who did not (35.2% vs 2.2%, P < 0.001), but this disparity

decreased significantly over time (Figure 2). Patients who received PC

had longer hospitalizations (9 � 13 vs 6 � 6, P < 0.001), higher rates

of non-home discharges (46% vs 19.2%, P < 0.001) and accrued higher

total hospital cost ($19 984 � 42 922 vs $11 921 � 18 175,

P < 0.001) (Table 1, Figures 3 and 4).

3 | DISUSSION

The main findings of the present investigation are: (a) in contemporary

US practice, PC is utilized in a small but increasing number of patients

hospitalized with HF. (b) Certain patient and hospital specific factors

were predictive of utilization of PC in HF patients. (c) Although

patients receiving PC have high in-hospital mortality, this might be a

result of a referral bias; perhaps more decompensated patients were

referred to PC while those with milder disease were not because they

were inherently expected to have lower mortality. The mortality rates

among PC patients, however, decreased over time suggesting a tem-

poral trend that a wider range of disease severity and lower risk popu-

lation received PC in the latter years.

PC services have the potential to positively impact the health and

quality of life of patients with HF and should be integrated as an

ongoing key component of their care.4,10 Hospitalizations for HF

serve as an opportunity to assess, introduce, and provide PC alongside

optimal medical management in a multi-disciplinary comprehensive

model of care.11 Indeed, an inpatient PC model for patients with acute

HF has been associated with short-term improvement in symptom

burden, quality of life, and depressive symptoms.12 However, data on

PC utilization in HF patients are limited. In a study of 4474 veteran

patients admitted with HF, 338 (7.6%) received PC during the hospi-

talization with doubling of the utilization rates between 2007 and

2013.13 Similarly, our study showed a significant upward trend in PC

utilization among patient hospitalized with HF in the United States

between 2003 and 2014. Despite this trend, only a minority of

patients (3.6% in 2014) received in-hospital PC. This is in comparison

with 6.2% of patients admitted with stroke, 11.9% of patients admit-

ted with cancer, 13.1% of hospitalized patients receiving prolonged

ventilation, and 16.7% of patients who suffered an out-of-hospital

cardiac arrest.7,8,14,15 Hence, examination of factors associated with

PC in the HF population is warranted.

Our study documents several patient-specific clinical predictors

of PC utilization including older age, cardiogenic shock, chronic renal

failure, and mechanical ventilation. Those predictors are intuitive and

are in-line with what has been observed in other studies on PC utiliza-

tion in patients admitted with other advanced illnesses.16,17 However,

several demographic elements and wealth indicators were also inde-

pendently associated with more or less PC utilization in our study sug-

gesting that PC might also be subject to racial and social disparities.

This was most evident in the lower rates of PC utilization among racial

minorities (37% and 42% less PC utilization among African-American

and Hispanic patients compared to Caucasian patients, respectively).

Although cultural differences might play a role, further research is

needed to assess potential underlying causes in this racial disparity.

There were also substantial variations in the use of PC across hospi-

tals. Large and teaching hospitals were more likely to offer PC to hos-

pitalized patients. This may be partially because of the limited access

to PC at small and non-teaching hospitals. Nonetheless, variations also

existed when hospitals were stratified based on their geographic loca-

tion. Patients admitted with HF to hospitals in the West were 39%

more likely to utilize PC services compared with those admitted to

hospitals in the Northeast. This is similar to the findings of Singh et al,

who found that hospitals in the West are 50% more likely to offer PC

services to patients admitted with acute stroke.7 This suggests a mul-

tifactorial interplay in the in-between-hospitals variations in PC utili-

zation, which might include cultural differences in different parts of

the United States.

Other important factors that may play a role in PC utilization

among HF patients are: knowledge as to when to initiate PC interven-

tions, uncertainty regarding patient goals and prognosis, and the

shortage of specialist PC providers.18–20 In a national survey on physi-

cian attitudes toward end-stage HF, only 16% of the physician

respondents were confident in predicting 6-month mortality, and

inpatient volume was a predictor of increased confidence.20 Whether

using risk models to predict in-hospital mortality at the time of hospi-

talization will increase PC utilization remains to be studied.4

The substantial in-hospital mortality (35%) among PC recipients

as compared to overall cohort points to the fact that PC is mostly uti-

lized in patients with advanced and late/decompensated stages of

HF. Nonetheless, in-hospital mortality decreased over time among

these patients suggesting a trend to extend PC services to lower risk

patients with higher chances of surviving the hospitalization. Patients

who received PC had longer hospitalizations and higher cost of care

and these differences persisted over time. This is in contrary to a simi-

lar analysis in patients admitted with stroke, in whom patients who

received PC had shorter hospitalizations and lower cost compared

with those who did not receive PC.7 We speculate that this difference

can be explained by the earlier seeking of PC services among patients

admitted with stroke because of the recognizable morbidity and

mortality of stroke admissions.21 Nonetheless, 1-year mortality

rates among patients admitted with HF are also substantial

(25%-50%)13,22,23 suggesting that HF hospitalizations do represent an

excellent opportunity to offer PC for these patients. Indeed, in one

study, 80% of the patients with HF were hospitalized in the last

6 months of their lives, and those months were associated with signif-

icant resource utilization and cost.24 PC discussion with HF patients,
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TABLE 1 Baseline characteristics, and in-hospital outcomes of patients who are admitted with heart failure stratified by the occurrence of

palliative care encounter

Baseline characteristics Non-PC (n = 188991) (NE = 928093)
PC
(n = 2338) NE = 11587) P-value

Age (mean, SD) 69 � 16 79 � 12 <0.001

Age <0.001

18-40 (n, %) 15 589 8.2% 35 1.5%

41-65 55 264 29.2% 270 11.5%

65-85 88 296 46.7% 1180 50.5%

>85 29 842 15.8% 853 36.5%

Female 100 269 53.1% 1172 50.1% 0.005

Race <0.001

White 82 720 51.8% 1593 73.4%

Black 54 772 34.3% 347 16.0%

Hispanic 14 229 8.9% 121 5.6%

Diabetes mellitus 84 686 44.8% 910 38.9% <0.001

Hypertension 3879 2.1% 47 2.0% 0.857

Coronary artery disease 74 062 39.2% 1065 45.6% <0.001

Peripheral vascular disease 22 157 11.7% 348 14.9% <0.001

Dyslipidemia 65 865 34.9% 888 38.0% <0.001

Chronic renal failure 80 077 42.4% 1854 79.3% <0.001

Hyponatremia 13 294 7.0% 480 20.5% <0.001

Chronic pulmonary disease 61 694 32.6% 767 32.8% 0.868

Metastatic cancer 1048 0.6% 51 2.2% <0.001

Liver disease 4499 2.4% 131 5.6% <0.001

Depression 13 499 7.1% 204 8.7% 0.003

Pulmonary hypertension 28 136 14.9% 661 28.3% <0.001

Anemia 61 190 32.4% 940 40.2% <0.001

Prior sternotomy 20 872 11.0% 399 17.1% <0.001

Atrial fibrillation/flutter 55 655 29.4% 1191 50.9% <0.001

Conduction disorders 9220 4.9% 133 5.7% 0.071

Smoking 38 707 20.5% 429 18.3% <0.001

Prior defibrillator 9142 4.8% 299 12.8% <0.001

Prior pacemaker 13 490 7.1% 232 9.9% <0.001

Prior stroke 8597 4.5% 173 7.4% <0.001

Do-Not-Resuscitate orders 3461 1.8% 898 38.4% <0.001

Severity Subclasses <0.001

Minor 15 153 8.1% 31 1.3%

Moderate 76 112 40.5% 300 12.8%

Major 81 396 43.3% 1222 52.3%

Extreme 15 298 8.1% 785 33.6%

Cardiogenic Shock 1371 0.7% 207 8.9% <0.001

Teaching 79 653 42.3% 1377 59.0% <0.001

Rural 20 647 11.0% 173 7.4% <0.001

Median household income no (%) <0.001

1. 0-25th percentile 68 198 36.9% 564 24.4%

2. 26-50th percentile 47 278 25.6% 575 24.9%

3. 51-75th percentile 39 345 21.3% 611 26.5%

4. 76-100th percentile 30 159 16.3% 557 24.1%

Bed size 0.043

Small 24 135 12.8% 263 11.3%

Medium 50 275 26.7% 611 26.2%

Large 113 862 60.5% 1461 62.6%

Insurance status <0.001
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especially those admitted with advanced stages, may aid shared deci-

sion making with patients regarding their prognosis and goals of care

which could lead to reductions in unplanned hospitalizations and

health care costs.25–28

Our study has a number of limitations: (a) The NIS is an admin-

istrative database that gathers data for billing purposes and can be

limited by erroneous coding. Because the code used for PC (V66.7)

is not linked to reimbursement, its documentation may be less

TABLE 1 (Continued)

Baseline characteristics Non-PC (n = 188991) (NE = 928093)
PC
(n = 2338) NE = 11587) P-value

Medicare/medicaid 148 808 78.7% 1982 84.8%

Private insurance 25 664 13.6% 219 9.4%

Self-pay/no charge 9863 5.2% 32 1.4%

Hospital region <0.001

Northeast 32 289 17.1% 441 18.9%

Midwest 42 064 22.3% 547 23.4%

South 85 305 45.1% 849 36.3%

West 29 333 15.5% 501 21.4%

In-hospital mortality 4086 2.2% 823 35.2% <0.001

Mechanical ventilation 1387 0.7% 66 2.8% <0.001

Non-home discharges 35 419 19.2% 697 46.0% <0.001

Length of stay (mean, SD) 6 � 6 9 � 13 <0.001

Hospitalization cost ($) 11 921 � 18 175 19 984 � 42 922 <0.001

Abbreviations: N, number; PC, palliative care; $; dollar.

FIGURE 2 In-hospital mortality among heart failure patients stratified by the utilization of palliative care. PCE, palliative care encounter

FIGURE 3 Trends in hospital cost among patients among patients who received palliative care compared with those who did not. HF, heart

failure
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reliable. It is possible that our observations indicate an increase in

the accurate coding of PC rather than a true increase in the use of

PC over time. However, the temporal increase in PC observed in

concordant with other studies, suggesting a proportionate use of

the PC code.7,29 (b) The documentation of PC does not include spe-

cifics of the timing or extent of PC services received. Nonetheless,

our study mainly aims to understand the general trends and predic-

tors of PC utilization among the growing HF population, which can

be delineated in the current study despite those limitations. Further

studies are needed to assess the role of PC in HF patients, and to

tackle the barriers in its use. (c) The NIS provides comprehensive

assessment of events and procedure that occur during the hospitali-

zation. It does not capture PC that may have occurred in the outpa-

tient setting. Hence, it does not allow differentiation between

patients who have had PC prior to the admission and those who

received PC as new patients. (d) The PC utilization code is usually

used only for dedicated PC teams and is not coded for PC encoun-

ter provided by the primary teams or cardiologists which is also one

of the reasons why it is under coded.

In conclusion, PC is being utilized in an increasing but overall small

number of patients hospitalized because of HF. Those patients have

distinctive clinical profile, and higher in-hospital morbidity, mortality,

and cost. Evidence of sex and race-related disparity in PC utilization in

HF patients arose in this study. Further research is needed to assess

the impact of PC on short- and long-term outcomes in HF patients

and the barriers in utilization.
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