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Abstract

Objective: Older hospitalized adults with an existing diagnosis of cancer rarely receive cancer
treatment after discharge to a skilled nursing facility (SNF). It is unclear to what degree

these outcomes may be driven by cumulative effects of previous cancer treatment and their
complications versus an absolute functional threshold from which it is not possible to return. We
sought to understand post-acute care outcomes of adults newly diagnosed with cancer and explore
functional improvement during their SNF stay.

Design: Retrospective cohort study, 2011-2013

Setting and Participants: Surveillance, Epidemiology, and End Results - Medicare database of
patients with new stage Il — IV colorectal, pancreatic, bladder, or lung cancer discharged to SNF.

Methods: Primary outcome was time to death after hospital discharge. Covariates include cancer
treatment receipt and hospice use. A Minimum Data Set (MDS)-Activities of Daily Living (ADL)
score was calculated to measure changes in ADLs during SNF stay. Patient groups of interest
were compared descriptively using means and standard deviations for continuous variables and
frequencies and percentages for categorical variables. Logistic regression was used to compare
patient groups.

Results: A total of 6,791 cases were identified. Forty-six percent of patients did not receive
treatment or hospice, 25.0% received no treatment but received hospice, 20.8% received treatment
but no hospice, and 8.5% received both treatment and hospice. Only 43% of decedents received
hospice. Patients who received treatment but not hospice had the best survival. There were limited
improvements in MDS-ADL scores in the subset of patients for whom we have complete data.
Those with greater functional improvement had improved survival.

Correspondence: Sarguni Singh, MD, Leprino Building, 4th floor, 12401 E. 17t Avenue, Mailstop F-782, Aurora, Colorado 80045,
Phone: 720-848-4289, Fax: 720-848-4293, sarguni.singh@cuanschutz.edu.

Conflict of Interest: The authors declare no conflicts of interest.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Singh et al. Page 2

Conclusions and Implications: The majority of patients did not receive future cancer
treatment or hospice care prior to death. There was limited improvement in MDS-ADL scores
raising concern this population might not benefit from the rehabilitative intent of SNFs.

Brief summary:

This manuscript analyzes post-acute care outcomes of hospitalized older adults with new advanced
cancer discharged to skilled nursing facilities and examines the association between functional
improvement, cancer treatment, and hospice use on survivorship.

Keywords
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Introduction

Functional decline occurs frequently in older adults with cancer and is prognostic for

overall survival. In a multicenter prospective study, inability to perform activities of

daily living (ADLSs) had the strongest prognostic value for overall survival in patients
receiving chemotherapy who were 70 or older.! Difficulty in performing ADLSs is strongly
associated with reduced independence and health related quality of life,23 increased hospital
admissions, institutionalization, and health care costs. 4%

Hospitalized patients with advanced cancer and functional impairment are older, have higher
symptom burden, worse survival, and are more likely to discharge to a skilled nursing
facility (SNF) compared to hospitalized patients with cancer and no functional impairment.’
Some patients may discharge to a SNF with the goal of becoming stronger to receive

more cancer treatment. The intent of SNF care is to provide increased skilled nursing care
and rehabilitative therapies for a limited time after a hospitalization. Medicare Part A or
Medicare advantage plans cover these services and in 2015 accounted for > $59 billion
dollars of Medicare spending for all patients, including those with a non-cancer diagnosis.
8.9 For other patients their decision to discharge to a SNF may be one of necessity as

SNF care is the only means by which patients can get 24 hour supervised care paid for by
insurance. To date, we are unaware of research that has evaluated patient and caregivers’
reasons and goals for discharging to SNF. Even without explicit rehabilitation goals, patients
may opt for SNF discharge because they lack caregiver support or financial means to pay
private caregivers to meet their care needs.

In our prior analysis of the Surveillance, Epidemiology and End Results (SEER)-Medicare
dataset hospitalized patients with metastatic colorectal, pancreatic, bladder, or lung cancer
who discharged to a SNF were significantly less likely to receive subsequent cancer
treatment of any kind and had higher mortality compared with patients who discharged
home. In the 2010-2013 sample of patients (21% discharged to a SNF, 23% to homecare,
and 56% to home) 56% of SNF discharges died within 6 months compared with 36%

of home discharges.10 It is unclear to what degree these outcomes may be driven by

the cumulative effects of cancer treatment and their complications which might facilitate
more rapid functional decline contributing to worse outcomes versus an absolute functional
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threshold from which it is not possible to return. Using the SEER-Medicare-Minimum Data
Set (MDS), we sought to understand post-acute care outcomes of treatment naive older
adults newly diagnosed with advanced cancer during a hospitalization. We characterized the
clinical outcomes of this population after discharge to a SNF and explored the association
between functional improvement, cancer treatment, and hospice use with survivorship. We
hypothesized that most patients would not demonstrate functional improvement and that
improvement would be associated with future cancer treatment and increased survival.

We extracted data from the SEER-Medicare database. The SEER program collects data
from select cancer registries covering approximately 28% of the US population; 93% of
persons aged >65 years in the SEER files are matched to the Medicare enrollment file.

Our study evaluated outcomes of Medicare beneficiaries with fee-for-service coverage
(FFS). During our study, 72% to 76% of the Medicare population enrolled in Medicare
Fee-for-Service (FFS).11 All resident data came from MDS 3.0 assessments. The MDS is a
standardized, comprehensive assessment instrument used for all individuals who receive care
in Medicare or Medicaid certified nursing homes.12 The MDS captures information about
patients’ comorbidities, physical, psychological, and psychosocial functioning in addition
to any treatments (e.g., hospice care, dialysis) or therapies (physical, occupational, speech,
restorative nursing) received.12 These assessments are conducted by trained nursing home
clinicians and have been demonstrated to have strong reliability and validity.13-15 They are
completed for patients receiving long term care in a nursing home and shorter stay patients
who are receiving rehabilitation in a SNF for a limited period of time after a hospitalization.
The Medicare-required assessment schedule includes 5-day, 14-day, 30-day, 60-day, and
90-day scheduled assessments. Assessments are also completed at admission, discharge,
and when there is a significant change in clinical status. We considered 60 days as the
maximum SNF stay as the average length of stay was 28 days for Medicare beneficiaries in
2013 nationally.18 We used residents’ first and last recorded assessments as admission and
discharge assessments.17:18

Sample Selection

We selected patients with colorectal, pancreatic, bladder, or lung cancer diagnosed from
2011 to 2013. We excluded records from patients with a subsequent primary tumor or
other prior cancer diagnoses other than Stage 0 or Stage 1 breast or cervical cancer, or
non-metastatic prostate cancer diagnosed in the three years prior to the tumor of interest
(total sample size, N = 225,900). Our analysis only included de novo cancers. We further
restricted to patients with American Joint Committee on Cancer, 71" Edition (AJCC) Stage
Group I1-1V tumors at diagnosis to obtain the patient sample with regional or advanced
disease (N = 142,506).19:20

We identified the patient sample for which we had complete claims data by restricting to
patients age 66 years and older at diagnosis and with positive survival time (N =112,778)
and excluding patients diagnosed at autopsy or with a missing diagnosis date. (n =95 and
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n=262 respectively). A positive survival time was defined as those who either died after
admission to a SNF or were alive at the end of the observation time. We required that
patients be continuously enrolled in Medicare FFS Parts A and B from 12 months prior to
diagnosis through death or the end of the study follow-up, December 2014 or death (N =
68,122).

The study sample was further limited to patients with a paid claim for a short-term inpatient
stay subsequent to diagnosis that did not end in death or discharge to hospice (N = 47,523).
We assigned the first stay occurring in the month of diagnosis or later as the index inpatient
stay. We required that the index stay occur by June 2014, with continuous enrollment in
Medicare FFS Part A and Part B for at least six months after discharge, or until death if prior
to six months, to ensure adequate follow-up for all outcome measures (N = 47,080). From
the sample of patients with an inpatient stay, we selected patients discharging to a SNF (n =
8,962), excluding other discharge locations (such as home, home healthcare, long term care
hospital, etc.). After excluding claims with prior oncology visits and prior chemotherapy,
radiation, or targeted therapy treatments, our total sample size was 6,791. Study consort
diagram detailed in Figure 1. Colorado Multiple Institutional Review Board and the Duke
Institutional Review Board approved this study.

Groups

Analyses were conducted among patients discharging to a SNF with a new diagnosis

of cancer in four comparison groups based on subsequent clinical trajectory after an

acute care hospitalization: 1) no treatment and no hospice (N=3,103) 2) no treatment

and hospice (N=1,696) 3) treatment and no hospice (N=1,413) and 4) treatment and
hospice (N=579). We defined a confirmed discharge to a SNF as the presence of a

SNF claim with an admission date equal to the index discharge date. Treatment was

defined as the receipt of anti-cancer therapy, and hospice was measured using the number
of covered days; both were identified using information reported on the patient claims

in the six months following acute care hospitalization discharge. Current Procedural
Terminology (CPT) codes, Healthcare Common Procedure Coding System (HCPCS) codes,
International Classification of Diseases, 9™ Revision (ICD-9) procedure and diagnosis
codes, and National Drug Codes (NDC) were used to identify treatment received, including
radiation, chemotherapy, and targeted therapy. We included targeted therapy drugs approved
by the Food and Drug Administration (FDA) for the tumor sites of interest that had

specific HCPCS codes initiated prior to the December 2014. The selected drugs included
bevacizumab, cetuximab, everolimus, panitumumab, ramucirumab, and ziv-aflibercept.

The primary outcome was time to death after discharge from acute care hospitalization. The
maximum observed or censored time was 48 months.

Functional Measures

The ADL self-performance items include bed mobility, transfer, walking in room, walking
in corridor, locomotion on unit, locomotion off unit, dressing, eating, toilet use, and personal
hygiene. Each activity must occur 3 or more times within the past 7 days to be coded on a
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scale of 0 (independent) to 4 (total dependence). If the activity occurred 2 or fewer times
within the past 7 days, the item is coded 7 (occurred only once or twice) or 8 (activity did
not occur).

We examined each ADL self-performance item to determine completeness on both
admission and discharge assessments for our sample. We calculated change in ADL self-
performance between admission and discharge by using the long-form MDS-ADL scale.
The long-form MDS-ADL scale includes measures for bed mobility, transfer, locomotion on
unit, dressing, eating, toilet use, and personal hygiene. The scale ranges from 0 to 28, with
higher scores indicating greater impairment.2! We recoded any items with scores of 7 or 8
(activity occurred only once or twice or activity did not occur) as totally dependent, code
4. This is consistent with the calculation of the long-form ADL scale from the MDS 2.0, in
which items with scores of 8 were recoded to a score of 4.21 ADL change was calculated
as the admission score minus the discharge score, so positive scores indicate improvement,
whereas negative scores indicate decline. Further, negative scores were recoded as zero
(indicating no improvement) to define ADL improvement.1’

Control Variables

We used SEER variables to obtain patient demographics and tumor characteristics at
diagnosis. We used claims to identify characteristics of the index inpatient stay, prior

health conditions, health care services received, and to generate the Charlson Comorbidity
Index and identify specific conditions of interest using Chronic Conditions Data Warehouse
algorithms, as potential covariates in the analysis.2?

Statistical Analysis

Results

A total of 6,791 cases were identified and the four comparison groups of interest were
compared descriptively using means and standard deviations for continuous variables and
frequencies and percentages for categorical variables. Kaplan-Meier estimates were used

to compare survival curves by patient group. Cox proportional hazards regression was

used to estimate the Hazard Ratio (HR) of death (ratio of conditional probabilities of

death given alive) by clinical trajectory (4 patient groups), adjusting for ADL score and
other covariates. Statistically significant predictors for the outcomes were identified using

a stepwise algorithm. The regression models included variables in the unreported developed/
validated model for patients with unestablished cancer in a previously published article
using 2010-2013 data and were calibrated by adding clinical trajectory and ADL score.10
Statistical significance was defined as p<0.05. SAS v9.4 (SAS Institute, Cary, NC) was used
for all analyses.

Patient Characteristics

The study population consisted of 6, 791 people who discharged to a SNF after a
hospitalization with a new diagnosis of stage Il — 1V colorectal, lung, bladder, or pancreatic
cancer (Table 1). The majority of the patients were female (58%) with an average age of
81.2 (£ Standard Deviation [SD] 7.4). Of these, 45.7% of patients did not receive future
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treatment or hospice (group 1), 25.0% received no treatment but did receive hospice (group
2), 20.8% received treatment but no hospice (group 3), and 8.5% received both treatment
and hospice care (group 4). Patients who did not receive future treatment or hospice (group
1) were more likely to have colorectal cancer and stage 11 cancer; and patients who received
both treatment and hospice care (group 4) were less likely to have colorectal cancer and
stage 111 cancer, compared to other groups. Among 5,295 decedents, 43% received hospice
before death. The mean SNF length of stay for all patient groups ranged from 17.0 — 18.7
days for 6,317 patients with non-missing and plausible values. The mean number of days
between admission and discharge ADL assessments for all patient groups was 13.1 — 14.4.

MDS-ADL Scores

Changes in long form MDS-ADL scores are presented in Table 2 for 2,758 patients in

our cohort who had both an admission and discharge assessment available. The mean (SD)
ADL scores at admission and discharge were 17.1 (4.6) and 15.1 (5.9), respectively. Patients
had a mean ADL improvement of 1.5 — 3.1 between admission and discharge long-form
ADL scale assessments. Patients who only went on to receive hospice care (group 2) had
the smallest improvement with a mean ADL change score of 1.5 between admission and
discharge assessments. The 2,758 patients with ADL scores available both at admission and
discharge had longer mean length of stay ranging from 20.7 — 22.1.

Survivorship

Figure 2 depicts Kaplan-Meier survival curves for all patient groups. Patients who only went
on to receive hospice (group 2) had the worst survival and patients who received treatment
but not hospice (group 3) had the best survival. Patients who received treatment then hospice
(group 4) had worse survival than patients who did not receive treatment or hospice (group
1). Cox regression proportional hazards models are shown in Table 3. Variables affecting
survival were examined in Model 0, with pronounced effects for cancer type and stage, and
grade. Model 1 estimated unadjusted HRs for clinical trajectory, confirming the findings
using Kaplan-Meier curves. Model 2 estimated HRs for clinical trajectory, adjusting for the
variables in Model 0, and the effects of treatment decision did not change much. ADL score
was included in Model 3, although, as noted above, more than half of patients could not

be included due to the severe missing data in ADL reporting. Covariates largely maintained
magnitude and significance, suggesting no substantial bias in the reduced sample. Patients
with a higher admission MDS-ADL score in the SNF had worse survival. Patients who

had greater improvement in the MDS-ADL score between their admission and discharge
assessment had improvement in survival.

Discussion

This study describes the post-acute care outcomes of patients who discharged to a SNF
with a new diagnosis of stage Il — IV pancreatic, colorectal, lung, or bladder cancer after
an index hospitalization. Patients who received subsequent cancer treatment had increased
survival however 71% of patients did not go on to receive future cancer therapy. Only
43% of patients received hospice care before death. Approximately 40% of patients had
complete admission and discharge ADL self-performances scores limiting our ability to
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assess changes in MDS-ADL scores of our cohort. Patients whose MDS-ADL score
improved more between their first and last assessment, however, had a decreased risk of
death.

The MDS-ADL long form scale provides an opportunity to measure changes in ADLs and
gives an indication of the extent to which SNF rehabilitative care affects an individual’s
health status and ability for independent mobility and self-care.1” More than half the patients
in our study did not have ADL self-performance scores completed at both admission and
discharge. This missing data indicates that nursing facilities are not fulfilling requirements
of assessing physical function, limiting our ability to assess patient conditions most likely

to benefit from rehabilitative post-acute care. As post-acute care use continues to rise,

it will be imperative to capture accurate ADL measures to track clinical progress and
improve patient selection for different types of post-acute care.® Patients discharged to SNFs
with limited rehabilitation potential and poor prognosis are at risk for being “rehabbed to
death,” transitioning between hospital and post-acute care facilities near the end of life in a
burdensome and costly pattern of care.23

There were limited improvements in MDS-ADL scores across all four patient groups in

the subset of patients for whom we have complete admission and discharge MDS-ADL
data. Most studies documenting functional change in nursing homes have been restricted to
long stay patients who permanently reside in the facility.12:24 Patients who were admitted

to SNFs after sustaining a hip fracture had a mean ADL improvement of 14%.17 In a
sample of 59, 383 older adults receiving SNF care after an intensive care hospitalization,
about 60% improved function. Among those with improved ADL scores the average first
MDS-ADL score was 18.0 and the last was 13.4 (out of a total score of 28), demonstrating
an improvement of 16% of the total scale range. 25 The 2,758 patients with complete data in
our study only demonstrated an average ADL improvement (defined as non-negative) of 8%
of the total scale range with an average admission MDS-ADL score of 17.1 and discharge of
15.1. Less improvement was associated with worse survival.

Post-acute care health utilization outcomes differ for patients with new advanced cancer
compared to patients with an established diagnosis of cancer and receipt of prior cancer
treatment (chemotherapy, radiation, targeted therapy). In our earlier analysis of SEER-
Medicare data, 42% of patients with a pre-existing diagnosis of advanced cancer received
future cancer treatment after discharge to SNF compared to 30% in this study. Hospice use
in our study was substantially lower, only 34% of all patients received hospice care after
SNF discharge compared to 55% of patients with a known cancer diagnosis.1? The low
rates of hospice use in our study suggest that there is a critical need to improve palliative
care delivery during care transitions from acute to post-acute care. 26-28 palliative care has
been shown to improve quality of life, decrease burdensome end of life treatment, improve
hospice utilization and is recommended for patients with advanced cancer by the American
Society of Clinical Oncology.2%-31

Providers need to recognize that for some patients the disability they are experiencing
after a hospitalization may be part of a patient’s end-of-life trajectory. Recognizing and
acknowledging the uncertainty of the situation and providing patients and caregivers
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language to communicate what is important is imperative. Framing a SNF stay as a trial

of treatment, developing a back-up plan before hospital discharge, and completing portable
medical orders such as POLST and MOST forms are some options to enhance the receipt of
goal-concordant care between care setting transitions.

Our study has several strengths but also some limitations. Our analysis was limited

to patients diagnosed with new advanced cancer between 2011 — 2013 limiting the
generalizability of these results. The analysis does not include the current impact of newer
targeted therapies and immunotherapy. Admission and discharge ADL scores were recorded
for fewer than one half of the patients. We grouped patients based on treatment and hospice
receipt rather than cancer type and stage. This issue might be less relevant given the

global lack of improvement in MDS-ADL score for all groups suggesting that patients
with different cancer types might be more alike than different in the SNF setting. We

did not assess facility level characteristics such as size, staffing, and payment sources and
identifying modifiable facility level factors should be investigated.3? Secondary analysis of
data may not allow for other outcomes of importance to patients such as quality of life and
receipt of goal-concordant care.

Conclusion and Implications

This study characterizes the post-acute care trajectory of hospitalized patients with

newly diagnosed cancer discharged to a SNF and reveals that the majority do not
experience significant rehabilitative gains, receive cancer treatment or hospice care. Further
development of novel palliative care delivery models in post-acute care is needed to provide
high quality care for this high-risk population.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Most recent tumor site of colorectal, pancreas, urinary bladder, or lung and
bronchus, diagnosed from 2011 to 2013, with no other cancer besides Stage 0
or Stage I breast or cervical cancer, or non-metastatic prostate cancer diagnosed
within the past three years:

Excluded:

AJCC 7th Edition Stage Groups II-IV

142,506

83,394

Age 66 or older at diagnosis and positive survival time

112,778

Excluded:
29,728

Diagnosis source other than autopsy and with diagnosis date

112,421

Excluded:
357

Continuously enrolled in Medicare fee-for-service (FFS) Part A and Part B
from 12 months prior to diagnosis through end of study period (December
2014) or death:

68,122

Excluded:
44,299

Excluded:

Paid claim for an acute care inpatient stay subsequent to diagnosis, not expired
or discharged to hospice:

47,523

20,599

Excluded:

Continuously enrolled in Medicare FFS Part A and Part B for six months after
discharge, or died within six months of discharge:

443

Discharged to SNF (according to code or claim) afier new cancer diagnosis at
index hospitalization

8,962

Excluded:
38,118

No prior oncology visit and no prior chemotherapy, radiation, or targeted
therapy:

6,791

Page 11

SEER-Medicare analysis sample derivation. Abbreviations: FFS, fee-for services; SNF,

skilled nursing facility.
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Page 12

Survival Probability

Product-Limit Survival Estimates
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Figure2.
Kaplan Meier Survival Curve: Group 1 (No Treatment/No Hospice), Group 2 (No

Treatment/Hospice), Group 3 (Treatment/No Hospice), and Group 4 (Treatment/Hospice).
Censoring marks omitted to mask individual results.
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