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Abstract

Background: After discharge from an acute care hospitalization, cancer patients may choose to
pursue rehabilitative care in a skilled nursing facility (SNF)

Objective: To examine receipt of anti-cancer therapy, death, readmission, and hospice use of
cancer patients who discharge to a SNF compared to those who discharge home or home with
home health services in the 6 months following an acute care hospitalization.

Patients and Methods: We conducted a population-based cohort study using the Surveillance,
Epidemiology, and End Results (SEER)-Medicare database of patients with stage Il - IV
colorectal, pancreatic, urinary bladder, or lung cancer who had an acute care hospitalization
between 2010-2013. A total of 58,770 cases were identified and 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, adjusting for covariates.

Results: Of patients discharging to SNF, 21%, 17%, and 2% went on to receive chemotherapy,
radiation, and targeted chemotherapy, respectively, whereas the rates were 54%, 28%, and 6%
for patients discharging to home. Fifty-six percent of patients discharging to SNF died within 6
months of their hospitalization compared to 36% discharging to home. Thirty-day readmission
rates were 29% and 28% for patients discharging to SNF and home, respectively. Twelve percent
of patients in hospice received less than 3 days of hospice care prior to their death regardless of
their discharge location.

Conclusion: Patients with cancer who discharge to a SNF are significantly less likely to go on
and receive oncologic treatment of any kind and have higher mortality compared to patients who
discharge home after an acute care hospitalization.
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Discussion: Further research is needed to understand and address patient goals of care prior to
SNF discharge.

Introduction

Studies have shown a significant correlation between functional status and survival

for patients with cancer.12:3 The functional decline associated with progressive cancer

is prognostic for health events that severely limit mobility and also with acute care
hospitalizations.* After discharge from an acute care hospitalization, patients may choose

to pursue rehabilitative care in a skilled nursing facility (SNF). SNF care is considered a
transitional period - a place where patients who are too weak to discharge home can go to
receive skilled nursing care and rehabilitative therapies. Patients who discharge to a SNF are
typically older, more medically complex, and have higher hospital readmission rates than
patients who are strong enough to discharge home.>6:

The use of institutional post-acute care has increased from 21% in 2000 to 26% in 2015,
resulting in Medicare spending more than $59 billion for these services in 2015.8:9 SNF
services are covered by Medicare Part A (hospital insurance) which provides payments
to SNF’s for a set period of time to care for patients after a qualifying hospital stay.
Importantly, the SNF is the only setting that Medicare reimburses for 24-hour care after
an acute care hospitalization for patients who are not eligible for long term acute care or
inpatient rehabilitation.

There are two important limitations for patients with cancer who discharge to a SNF.

First, patients with cancer rarely receive chemotherapy while admitted to a SNF because
infusion chemotherapy is considered an outpatient procedure and covered by Medicare Part
B whereas SNF’s are covered by Medicare Part A. To provide chemotherapy, SNFs would
have to absorb the cost of administration and treatment. Second, availability of palliative
care (PC) consultation remains limited for patients in the SNF.10

We sought to understand clinical outcomes of patients with stage Il - IV pancreatic,
colorectal, lung, and bladder cancer who discharge to a SNF when compared to patients who
discharge home or home with home services. These cancer types were selected because we
anticipated that these patients would have high rates of hospital admission and re-admission
and likely be candidates for SNF discharge, thus providing us with a robust cohort of
patients for our analysis. We assessed health care utilization by examining rates of receipt
of cancer directed therapy, 30-day readmission, death, and hospice use 6 months after an
acute care hospitalization. We hypothesized that the majority of patients who are discharged
to a SNF do not subsequently receive oncologic treatment, have higher mortality and
readmission rates, and lower hospice use when compared to patients who discharge home or
home with home healthcare.
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The data source was the Surveillance, Epidemiology and End Results (SEER)-Medicare
database. The SEER program collects data from select cancer registries covering
approximately 28% of the U.S. population; 93% of persons age 65 and older in the SEER
files are matched to the Medicare enrollment file. Seventy-two to 76% of the Medicare
population enrolled in Medicare Fee-for-Service (FFS) during the years of our study. For
cases enrolled in Medicare FFS, the combined file provides detailed demographic and
clinical information collected by cancer registries at the time of diagnosis, plus covered
health care services received prior to diagnasis, during initial treatment, and over the course
of follow-up for the duration of available claims. The database also includes a limited set of
census tract and zip code-level socioeconomic variables.!!

Sample Selection

We selected patients with colorectal, pancreatic, bladder, or lung cancer diagnosed from
2010 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 = 301,776, including 5,242 patients with one of the accepted prior
tumors specified). Our analysis only included de novo cancers and did not include recurrent
cancers as this information is not provided in the SEER-Medicare database. We further
restricted to patients with American Joint Committee on Cancer, 71" Edition (AJCC) Stage
Group 11-1V tumors at diagnosis to obtain the patient sample with regional or advanced
disease (N = 190,692).12.13

We identified the patient sample for which we have complete claims data by restricting to
patients age 66 years and older at diagnosis (N = 150,679) and excluding patients diagnosed
at autopsy as well as those with a missing diagnosis date (n = 127) or with negative survival
time (n = 359). We included only patients who were 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 (N = 91,568).

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 = 64,160).
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 6 months after discharge or until death if
before 6 months, to ensure adequate follow-up for all outcome measures (N = 63,697).
Furthermore, removing discharge locations other than the 3 settings of interest (eg, inpatient
residential facility, Medicare certified long term care hospital, transfer to another hospital)
brought the total sample to 58,770 patients. Of these, 29% (n = 16,936) had a prior
oncologic visit (established) and 71% percent (n = 41,834) had no prior oncologic visit
(unestablished) (Figure 1). The Colorado Multiple Institutional Review Board and the Duke
Institutional Review Board approved this study.
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Comparator Groups

Outcomes

Analyses were conducted among 3 comparison groups with discharge locations of interest:
SNF, home, and home with home health service (N = 58,770). 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. Discharges to home and to home with home health care were identified using
the patient discharge status code reported on the inpatient claim.

The primary outcome was receipt of anti-cancer therapy following an inpatient
hospitalization in the 6 months after 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.
Claims in the 6 months after discharge were used to obtain additional outcome measures:
30-day readmission, hospice use, and death. Hospice use was measured using the number of
covered days of care reported on hospice claims in the 6 months following index discharge.

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 as well as to generate the Charlson Comorbidity
Index and identify specific conditions of interest using Chronic Conditions Data Warehouse
algorithms. We also used treatment and other health care services received after diagnosis
and prior to index admission including visits with an oncology specialist, prior radiation,
chemotherapy, and targeted therapy, as covariates in the analysis.14

Statistical Analysis

The 3 patient groups of interest were compared descriptively using means and standard
deviations for continuous variables and frequencies and percentages for categorical
variables. SEER-Medicare provides only the month of the cancer diagnosis but does not
include date or setting in which the diagnosis was made. Patients with and without prior
oncologist visits were considered separately in subsequent analyses to identify those patients
with a known cancer diagnosis prior to index hospitalization from patients who were
diagnosed with a new cancer at the time of index hospitalization. Subsequent cancer directed
treatment, mortality, readmission, and hospice use were compared by discharge setting using
chi-square tests. Logistic regression was used to compare patient groups, adjusting for
covariates. Kaplan-Meier estimates were used to compare survival curves by patient group.
For patients discharged to SNF, statistically significant predictors for the outcomes were
identified using logistic regression and Cox proportional hazards regression. The regression
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models were developed using a random 50% subsample and validated on the remaining 50%
subsample. Statistical significance was defined as p<0.05.

Patient Characteristics

Our study population consisted of 58,770 people with stage 11 — 1V colorectal (31%), lung
(51%, with 77% non-small cell lung cancer), pancreatic (12%), or bladder cancer (6%)
(Table 1). A total of 71% of patients were given a new cancer diagnosis at the time of

index hospitalization (unestablished patients) whereas 29% of patients had a known cancer
diagnosis before index hospitalization (established patients). Mean (SD) length of stay
(LOS) for the index hospitalization was 6.9 (+SD5.8) for all patients. LOS was 5.0 (xSD3.8)
days for patients discharging to home, 8.1 (+5.8) days for those discharging to home with
home healthcare, and 10.6(xSD7.6) days for those discharging to a SNF.

Patient Outcomes

Of SNF discharges, 21%, 17%, and 2% of SNF went on to receive chemotherapy, RT,

and targeted chemotherapy, respectively, compared to 54%, 28%, and 6%, respectively,
among home discharges. Furthermore, 56% of SNF discharges died within 6 months of
their hospitalization compared to 36% of patients who discharged home (Figure 2a and 2b).
Thirty-day readmission rates were 29% and 28% for SNF and home discharges, respectively
and 12% of patients in hospice received less than 3 days of hospice care prior to their death
regardless of their discharge location. Patients who had a major bowel surgery seemed more
likely to require SNF care after hospitalization.

A total of 29% of unestablished cancer patients who discharged to a SNF went on to
receive any cancer treatment (chemotherapy, RT, targeted chemotherapy) compared to 60%
of patients discharged home (Table 2).

For patients with a known cancer diagnosis and receipt of prior treatment, 42% of those
discharged to a SNF went on to receive any further cancer treatment compared with 74% of
those discharged home. Table 3.

Predictors of SNF success for Established and Unestablished Cancer Patients

For unestablished patients, those with lung, pancreatic, and bladder cancer were more

likely to go on to receive any further treatment compared to those with colorectal cancer.
Unestablished patients with stage 111 cancer were more likely to receive future treatment
compared with those with stage IV cancer patients. Both established and unestablished
patients with stage 11 cancer were less likely to receive future oncologic treatment compared
to those with stage 1V cancer. Both established and unestablished patients with cognitive
impairment were less likely to receive future treatment.

For all patients discharged to a SNF, stage Il and 111 cancer were associated with a lower
risk of death and longer time to death (measured in months), indicated by a lower hazard
of death when compared to stage IV cancer. For established cancer patients, those who had
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received chemotherapy before their index hospitalization were less likely to die compared
with those who had received no treatment before index admission (Table 4).
Discussion

This study describes post-acute care outcomes of patients with stage Il — IV colorectal, lung,
pancreatic, and bladder cancer discharged to a SNF after an acute care hospitalization. Data
show that these patients are significantly less likely to go on and receive cancer treatment

of any kind and are more likely to die within 6 months of discharge compared with patients
discharged home. Only approximately one-fifth of patients discharged to a SNF received
subsequent chemotherapy compared with slightly more than half of patients discharged
home. This analysis also shows how ill this cancer population is - 42% of a// patients who
had an acute care hospitalization discharged to home, home with health care, and SNF had
died within 6 months of discharge.

Although these findings are not unexpected, the magnitude of the difference in outcomes

of patients who discharge to a SNF compared to those who discharge home is striking.

This analysis of SEER Medicare data confirms previous research of SNF populations in
general. Patients who discharge to a SNF are more frail, older, and have more comorbidities
than those who discharge home. Thus, poorer outcomes in the SNF population of this

study are not unexpected but rather most congruent with their projected outcomes based

on their clinical morbidities. Although we attempted to adjust for patient-level differences,
including hospital characteristics, the cohorts are inherently different, and the discharge
location essentially serves as a surrogate for functional status. The intent of this study was
to understand the impact of discharge location, as a surrogate for function, on subsequent
rates of cancer directed treatment. The American Society of Clinical Oncology recommends
against the use of chemotherapy in patients with solid tumors who have not benefited

from prior treatment and who have an Eastern Cooperative Oncology Group (ECOG)1®
performance status (PS) score of 3 or more.16 These findings suggest that if the intent of
sending this patient population to a SNF is to recover functional status and receive cancer
directed therapy, most patients will not realize this goal.

Discharging patients with cancer who have a poor prognosis to a SNF setting hinders the
ability of patients to express their goals of care and participate in end of life planning due
to limited access of palliative care in SNFs. Previous studies have shown that oncologists
struggle with communicating prognosis and with saying “no” to continued chemotherapy
treatment in patients with end stage cancer.17.18 This struggle likely contributes to the poor
prognostic understanding and unrealistic expectations patients experience at the end of their
life. The proportion of patients using short-term hospice services (3 days or less) decreased
from 9.8% to 7.7%. Our study revealed that 13.6% and 11.9% of patients who discharged
to SNF or home, respectively, had a hospice LOS < 3 days.1® These numbers are higher
than national averages for both discharge locations (SNF and home). It is possible that

the standard Medicare requirement to select either hospice or SNF care may lead to lower
hospice enrollment. The Medicare Care Choices Model, allowing for concurrent hospice and
cancer directed treatment, might increase hospice utilization in this population.20
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This study reveals differences between patients with an established cancer diagnosis
compared to those who were newly diagnosed with cancer. Patients with unestablished
cancer were less likely to receive future oncologic treatment at all discharge locations
compared with established cancer patients who had received prior oncologic treatment of
any kind. We posit the functional decline that unestablished cancer patients experience

is primarily driven by the malignancy itself while patients with established cancer and
exposure to cancer directed therapy might be experiencing functional decline as a result
of their treatment or a complication of treatment and thus might be more likely to regain
functional strength to receive future cancer directed therapy after a SNF stay.

Results of this study should prompt consideration of the financial implications of
discharging patients with cancer with functional decline to a SNF. Although readmissions
were not statistically different between the discharge locations, 29% of patients were
readmitted within 6 months of their acute care hospitalization. High hospital readmission
rates from the post-acute care setting have become exceedingly problematic for hospitals
and SNF’s, because they now receive financial penalties for these readmissions and lower
quality metrics. This is largely driven by the Medicare Hospital Readmission Reduction
Program and the increasing prevalence of bundled payments and shared-savings programs
since the passage of the Patient Protection and Affordable Care Act.21:22 Feder, et al. studied
hospital and SNF clinicians’ perceptions of goals of care discussions for patients discharged
to a SNF and found that discordant goals of care among patients, family members, and
clinicians were perceived to contribute to poor patient outcomes at SNF and to increased
hospital readmissions.23

Limitations

Our study has several limitations. The SEER-Medicare data set is a secondary claims
database that does not provide a measure of functional status or social support, which

are both factors that might influence disposition after acute care hospitalization and the
outcomes we measured. We do not know the goals of patients in discharging to a SNF.
Regardless, CMS has set up a reimbursement infrastructure with the view that SNF’s are
to serve a rehabilitative function. Our analysis of SEER-Medicare data from 2010-2013 is
immediately prior to the increase in the use of immunotherapy — a treatment which might
not have the same performance status requirements as traditional cytotoxic chemotherapy.
Preliminary research has shown that older patients with an ECOG PS of 2 or higher had
poor outcomes despite receipt of immunotherapy and that overall survival was primarily
driven by a patient’s ECOG PS.24 Further research is needed to understand the relationship
between immunotherapy and functional outcomes as these patient populations were under-
represented in clinical trials involving those with immunotherapies.2> We note that patients
with earlier stage disease might have received surgery as their primary treatment modality
and might not be candidates for adjuvant treatment. Evaluating post-acute care outcomes of
cancer patients undergoing primary surgical treatment of their malignancy is an important
line of inquiry but beyond the scope of this paper. Lastly, future receipt of outpatient oral
cancer directed therapy was not captured in this study as oral medications are covered by
Medicare Part D and these claims were not analyzed.
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Conclusion

Our study shows that the majority of patients with stage Il - IV colorectal, lung, bladder, and
pancreatic cancer who discharge to a SNF are less likely to receive cancer directed treatment
and more likely to die compared to those who are functionally able to discharge home. Next
steps include better understanding patients’ goals of care when discharging to a SNF and
developing and implementing targeted interventions that improve Palliative Care delivery
models to patients in the SNF setting.
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Kaplan Meier Survival Curve — Unestablished Cancer Patients

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 August 17.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Singh et al.

Page 12

1.00 A

0.75 4

0.50 4

Survival

0.25 4

0.00 A

Home
Home Health

—— SNF

O——0—¢

10 20 30 40 50
Months to Death

Figure 2b.
Kaplan Meier Survival Curve — Established Cancer Patients

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 August 17.

60



Page 13

Singh et al.

(%L'2€) 195y (%z'1€) 6ECTY (%2'62) 9996 (%t'1€) 2LY8T [€10810]0D
abe1s 7% adA] Jsour)
(%2'€2) L98C (%e've) 88ee (%S°€2) GGLL (%2'€2) OT6ET | €10C
(%e'se) zLog (%8've) zLe€ (%0°52) 028 (%0'52) ¥TLYT | 2T0Z
(%6'v2) €20€ (%2 'v2) 85ee (%5'52) TEV8 (%e'se) 218yt | T10C
(%71'92) 6STE (%€g'92) v.5¢ (%0°92) 1098 (%71'92) ¥€€ST | 0TOZ
sisoubelq Jo Jesp
(%8'L2) 69gE (%6'22) 9T11E (%€°8T) 209 (%€'T2) L2GeT | atowlog
(%t'81) vzee (%z'L7) eege (%0°9T) 8825 (%8'9T) 5v86 | ¢
(%6'52) vETE (%6'82) £€6€ (%6'62) 6,86 (%8'82) 9v69T | T
(%0°82) v6€€ (%T1°0€) 0T (%8'Ge) 8v8TT (%1'ee) zsv6T | 0
Xapul| \S_U_Q‘_OEOO uosjieyd
G6FLET TOTF9%T 66F9VT 86 F v'¥T | SPeD 00yas YBIH-UON 4O %
T6F2€T E6FTYT €6FEVT €6F 07T | AUanod mojag siuapIsay JO %
T'99SGC ¥ 9'GE9EY | 6'65€9Z F 6'TL0Z9 | Z'00ESC F 060509 | T'¥E9ST ¥ 6°ETSTY | ($) awoou| uetpsiy
(S3S) Sn1eIS 21WOU0II0II0S 191 SNSUID
(%8€€) €607 (%5'6) 9229 (%1°95) LvS8T (%0°05) 99¢62 (PaLLIBW-UON "SA) palaulied J0 paLiteN
(%e'Y) T2S (%0°G) 829 (%5'G) £08T (%T'5) 200E | HN SAIEN BMSE|\/UeIPU] UBDLISWI//I9PUB]S| J19kd JO UBISY
(%t'v) €€5 (%5°G) 9vL (%t'S) T6LT (%2z'G) 020€ | ouedsiH
(%8'2) 9v6 (%8'6) TEET (%2'8) 2692 (%5'8) 7267 | HN>oelg
(%v°€8) 60T0T (%2°6L) 9280T (%0'78) €€29¢2 (%2'18) 899.% | HN 3HUM
aoey
LEFVT L'E€F9C 6E€EF9T 8EFGT UOISSIWPY X3pu| pue sisouBelq usamiag SYIUON
ZLF0T8 0LF6LL 99F 9L TLF9LL | uoIssiwpy xspul
(s1eak) aby
(%b'er) T92S (%v'6v) 9129 (%¥'€5) 0LLLT (%9°'09) Lv.62 (srewa 'sn) ajeiN
(%T2) TeT2T (%€?) z6SET (%95) L50€€ (%00T) 02285 (02285 a1dures Apnis ajoym aus J0 %) N - siuaiied [ejoL
4NS U3feaH sWwoH aWoH 1 ols1eR YD

Author Manuscript

‘Tal1qeL

Author Manuscript

€£T0Z—0T0Z 24e2IpalN-H433S — (paiy1oads asImIaylo ssejun s F ueaw Jo (94) u) Bumaes abireyasia Aq sonsiialoeleyd uonezijendsoH Xapu| pue ualed

Author Manuscript

Author Manuscript

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 August 17.



Page 14

Singh et al.

(1ea1bunsy ‘paisi| 0T do1) ©HQ Ae1s xspul

(%9°€5) €679 (%L°28) 1911 (%S7S) Lv8LT (%1°55) 20Tze | (Buiyoesi-uoN ‘sn) Buiyoeal
adAL
(%£°06) 0660T (%1°26) TOVCT (%1°06) 97262 (%e'16) 2€T€S | (1eany "sn) ueqin
uol1ed0T]
So1IS1IBIoRIRYD [eNdSOH Xapu|
(%S'T) 18T (%T1°2) 182 (%02) 699 (%6'T) TETT | Adesayjowsy) pajebrel
(%8'6) 98'TT (%€°€T) €08T (%T°TT) 259 (%€TT) T799 | uoneipey
(%T121) L9vT (%9'8T) 6252 (%6°9T) 8855 (%€'9T) 856 | Adessyrowsyd
(%e'€2) zese (%0°2¢8) 1SEY (%S'62) €926 (%8'82) 9€69T | 1s16009UQO YNM NSIA
(%9'52) zote (%6°G) 008 (%6°¢) 62T (%8'8) T8TSG | SA€IS ANS 810 10 3UO
uolISSIWPY Xapuj 0} Joid uoinezijinn aseD yiesH
(%0°£2) 002 (wz'L2) zLe (%9°'92) 86v (%6'92) 026 Al 3beis
(%97T) 80T (%9°6T) 96T (%6°2T) Ge€ (%2°2T) 6€9 111 obeis
(%t'85) zev (%z'€S) TES (%4'55) L£0T (%1'SS) 000¢ 11 3be1s
(%T°9) ovL (%t'L) 666 (%2°6) 0281 (%T°9) 609 lappe|g
(%0°7S) .6 (%T1'19) €82 (%T1'vS) L2ge (%t'€s) ¥89€ Al 3beis
(%e'8) 88 (%8'8) 5eT (%6°0T) 697 (%0°0T1) 269 111 3BeIS
(%.'L€) TOY (%00v) €19 (%0°G€) L0ST (%9°'9€) T2S¢ 11 3be1s
(%8'8) €901 (%€TT) T€ST (%0°€T) €0gY (%L7TT) 2689 sealoued
(%5'£9) z88¢ (%5°€9) veey (%¥°09) T6£0T (%5'29) L098T Al 3beis
(%S'22) T62T (%€ v2) 5591 (%e L2) 8891 (%9'52) ve9L 111 3BeIS
(%T1°0T) 826 (%2z'2T) ve8 (%b'2T) 6ETC (%6'TT) TSSE 11 3be1s
(%S 'Lv) 1625 (%2°05) €289 (%1°29) 812.T (%2°05) 26.6¢ BunT
(%8'52) 91T (%.'52) 060T (%9°22) 08T¢ (%T'v2) 9vy Al 3beis
(%0°€€) 60ST (%8'7€) vL¥T (%2'9¢) Gvse (%e°s€) 8259 111 obeis
(%2'1v) 2881 (%5'6€) 5L9T (%8'0v) Tv6E (%9°01) 8672 11 3be1s
4NS U3esH dWoH SWOH v ols1ee YD

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2021 August 17.

3

J Natl Compr Canc Netw. Author manuscript



Page 15

Singh et al.

Anpigiowo Jo uonesrdwod Jofew — DDA ‘ANpPIGIOWOd J0 uoiedljdwod — DD

"azis ajdwres abue| ay) 03 anp jueanyiubis Ajybiy atem suosiredwod |je asneaaq UMOYS 10U aJe SanjeA-d

*(%t~ S8]qelieA S3S 1deoxa ‘0 T>) Bulssiw Ajales siam ereq

(%ST) 08T (%€T) 08T (%.2) 868 (%12) 8521 00 HLIM ADNVNSITVIN 3AILSIDIA GL€
(%9'T) S6T (%T1°2) €82 (%t'2) 86L (%22) 922T | DO HLIM SYIHONVA HO WILSAS AYVITIE0LVdIH 40 AONVNDITVI GEY
(%2°2) 0ge (%L72) L9€ (%6'T) 819 (%z'2) GTET D0 HLIM STINATO0Hd "d'0 IWILSAS AHOLVHIdSTH HAHLO 99T«
(%9'T) 26T (%9°2) 0S¢ (%.2) G568 (%5°2) LeVT 00 HLIM S34NAII0Ud "H'0 WILSAS AHOLVHIdSTY HFHLO 29T«
(%1°2) ¥5e (%9) €29 (%ev) 66€T (%6°€) 9.22 00 HLIM S34NAIO0d LSTHD HOCVIN ¥9Tx
(%0°2) 9€2 (%z'€) 82 (%5'G) €181 (%2Z'v) LLvZ | DOW/OD LNOHLIM SIHNAIO0Hd TIMOE 398V 1 ANY TIVIAS HOCVIN TEEx
(%5'TT) 06€T (%9°G) 29L (%6'T) 5T9 (%L'v) 1912 DO HLIM S34NAIO0Hd TIMOE IOV T ANV TIVINS HOCYIN 62€x
(%9°9) €6 (%2'9) 0v8 (%L.'7) €95T (%5°G) 96T€ OO HLIM SINSY1dO3N AHOLVHIdS3Y 08T
(%6'%) 765 (%t°5) 0€L (%v9) LTTC (%6°G) Trve 00 HLIM SINSYTdOAN AHOLVHIdSTY T8T
(%9°€T) 5v9T (%T'€T) 89LT (%€'1T) voLE (%z'2T) LT1L 00 HLIM S34NA3O0¥d 13IMOd IDUV 1 ANY TIVINS HOCVIN 0EEx
4NS Ui H sWoH BWoH v ols1eIe FeYD

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 August 17.



Page 16

Singh et al.

"asn 092eqo} Jord ‘asn Bnup Jouid ‘1apiosip asn joyodje Jorid ‘siapiosip anlssaidap Joud ‘palsunred

10 pauew ‘Alenod mojaq syuapisal Jo Juaalad ‘spef jooyas ybiy-uou Jo Jusdiad ‘awodul ueipaw ‘awodul eyided Jad ‘sariofisled xapul ANPIGIOWO0d UoSIeyD ‘SO UOISSIWpPe Xapul ‘1aplosip aAiIubod
Joud ‘@xjons Jond ‘aseasip Heay Joud ‘adoD Joud ‘saraqelp Joud ‘uoisuspadAy Joid ‘sonsiaioeseyd pue uoifal [endsoy xapul ‘uegn ‘HN 8MYM ‘9jew ‘UOISSILUP. Xapul pue sisoubelp uaamiag syuow

‘uoissiwpe xapul Je abe ‘ape.d ‘abels pue adA) Jsoued ‘Jeak abreyasip ‘(awoaino Juswieal) Aue Joy Adesayy Aue Jord Jo ‘Adelayiowayd pajebier Joud pue ‘uoneipel oud ‘Adessyiowsyd Joud) Juswieasy Jord_
7

Ureap 210aq a01dsoy paA1adas oym susired Jo JaquinN

KEK

paip oym syusiied Jo JaquinN
*¥

pa1edIpUl SI JUBLILa) J30UBD Jo1Id 8I8UM 1018 BIEP UMM SBSBD Ma) S3pnjoxX3
¥

L0 | (60'T-260) €0'T 860 | (90'T-S6'0) 00'T 690 | (%6'82) 8892 | (%e'62) 6692 | (%L82) €699 uolissiwpeay Aep-og
100 | (ev'1-50T) 22T G660 | (ZTT-980) 10T 900 | (%9€1)89¢ | (%L'TT)L0€ (9%6'TT) 9T9 [ s 8YOT=N skep € > SO 801dsoH
uolssiwpe Buimojjoy
1000> | (02'0-650) ¥9°0 €000 | (vZ'1-S0T) ¥T'T 1000> | (%92S) 902 | (%0'99) 6192 | (%T°€9) 6GTG | s 8CLT=N sypuow g asn a91dsoH
uoissiwpe
100°0> | (19'2-1€2) 672 1000> | (Sv'1T-82T) 9€'T 100'0> | (%€'sS) TvTS | (%62v) 996 | (%T'GE) 8218 Buimoyoy syuow 9 yreaq
1000> | (87°0-v€0) T¥0 900 | (#00'T-82°0) 68°0 100°0> (%0°2) 6T (%6%) 8vv (%v'S) 92T »SLT7=N Adesaypowsyd perabiel
1000> | (12'0-29°0) 99°0 v00 | (00T-88°0) ¥6°0 1000> | (%97T) 06¥T | (%t'v2) TS2T (%22) 6229 | »941P=N uonelpey
1000> | (¥€0-0€°0) 2€0 1000> | (6270-020) ¥2°0 1000> | (%2'8T) SL9T | (%9°6€) 265€ | (%6°0S) L29TT » VCIP=N uoisnju| Adessyiowsyd Auy
1000> | (2#°0-2€°0) O¥0 1000> | (28°0-€.°0) 8.0 1000> | (%8'82) 6v92 | (%0°0S) 0£Sy | (%S°6S) 99ET »ITTP=N wawieal] Auy
6626=N T726=N ¥62€2=N ¥E8TY=N
anfea-d pasnlpy 4NS | anfea-d pasnipy 9JeWoH anfen-d NS 9JeBWoH SWoH
BWOH SA (1D %S6) HO 5 PBSNIPY
Sjualed Jague)d paysi|geissun — SYUO 9 e sswodnQ
¢ 3lqel

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 August 17.



Page 17

Singh et al.

"asn 099eqo} Jowd ‘asn Bnup Jouid ‘1apiosip asn joyodje Jorid ‘siapiosip anissaidap Joud ‘palsunred
1o pauew ‘Alenod mojaq syuspisal Jo Juaalad ‘spef [ooyas ybiy-uou Jo Jusdiad ‘awodul ueipaw ‘awodul eyided Jad ‘sariofisled xapul ANPIGIOWOd UoSIeyD ‘SO UOISSIWpPe Xapul ‘1aplosip aAiIubod
Joud ‘@xjons Jond ‘aseasip Heay Joud ‘adoD Joud ‘saraqelp Joud ‘uoisuspiadAy Joid ‘sonsiaioeseyd pue uoifal [eydsoy xapul ‘uegn ‘HN 8MYM ‘9jew ‘UOISSILUP. Xapul pue sisoubelp uaamiag syuow

Ureap 210aq a01dsoy pan1adas oym sjusired Jo JaquinN

‘uoissiwpe xapul Je abe ‘ape.b ‘abels pue adA) Jaoued ‘Jeak abreyasip ‘(awoaino Juswieal) Aue Joy Adesayy Aue Jord Jo ‘Adelsyiowayd pajebier Joud pue ‘uoneipel oud ‘Adessyiowsyd Joud) Juswieasy Jord_
7

KK

paip oym syusiied Jo JaquinN
*¥

uolezijendsoy Xapul 810480 JUBLIRaI) J92URD PBAIBOSI OUM Sjusited Jo Jaquinn
¥

1000 | (#€T1-20T) 02T 1000> | (1€ T-0T'T) 02T 1000> | (%e62) €28 | (%9°82) SvetT | (%9+2) ove uoissiwpeay Aep-og
10500 | (€9'T-666'0) 82'T 850 | (8T'T-¥20) ¥6'0 200 | (wsen) et | (%00T) €27 | (%E0T) ST | s CCOP=N € > S0 2d1dsoH
uoissiwpe
1000> | (820-650) 890 €20 | (S0'T-28°0) €60 1000> | (%2'98) 206 | (%L%9) TEZT | (%€99) ¥8YZ | +xLPCL=N | Buimojioy stpuow g asn ao1dsoH
uoissiwpe
1000> | (8L2-122)18°C 100°0> | (6S'T-vET) 9T T00'0> | (%2'95) 66ST | (962°€v) 206T | (%'8€E) 9vLE Buimojoy syuow 9 yreaq
100°0> (%T'22) 98 (%958) €6 | (%9'sy) 282 |  «7SOT=N | 1diasay Joud
1000> | (25°0-€€0) ¥7'0 1000> | (58'0-85°0) T2°0 Adesayiowsy) paehiel
1000> | (%v'se)e6z | (%66°0€) €56 | (%S°TY) 96+T »0259=N [ 1dia00y Jonid
1000> | (S2°0-650) 99°0 1000> | (16'0-92°0) €8°0 uoneipey
1000> | (%628) 2vv | (%L°26) 8GET | (266'89) GT9E |  »E968=N | 1dieoay Joud
1000> | (8£0-0€0) ¥€°0 100°0> | (22'0-99°0) T2'0 Adessyiowayd
1000> | (wTer) 95 | (%e€9) 2221 | (wses) egvy | »8V90T=N | 1diasay Joud
1000> | (ev'0-5£0) 6£°0 1000> | (62°0-29°0) 220 wawieal] Auy
2282=N TSEV=N €9/6=N 9£69T=N
anfea-d pasnlpy 4NS | anfen-d pasnlpy 9JeWoH anfen-d NS 9JeBWoH swoH
BWOH SA (1D %S6) HO 5 PBSNIPY
Sjualyed Jague)d paysi|geis3 — SYIUOIAl 9 1e SawodlnQ
‘€ 9|qel

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 August 17.



Page 18

Singh et al.

(0r'1-620) 20°T

(1€'2-120) 82T

(T0°T-620) 280

(200'T-+5°0) ¥2°0

(58:0-650) 720

(L2°0-6£0) 550

(92°0-8€0) ¥5°0

(#9°0-LT°0) €€°0

(€9°0-L¥0) 550

(¥6'0-€5°0) TL'0

(r7'0-¥20) €€°0

(22'1-€L°0) ¥6°0

(T9°0-¥¥0) 250

(20T-¥50) ¥2°0

(zv'0~22°0) T€0

(08'0-5%°0) 09°0

(0£1-280) 2T

(Tv'e-92'1) 20T

(£6'2-€6'0) 99'T

(00€-98'T) 952

(69'7-89°0) L0°T

(9'5-€22) 55°¢

(czz-€5T)S8T

(6LT-160) 2T

(z6€-50'2) €8°C

1%
€
4
T
(6 'sn) o PRI

11 86e1s
11 9beis

(A1 abe1s "sn) abeis Jaoue)
1appe|g
sealoued
Bun

(1210240109 'sA) adAL 1aoue)

(62T-v0'T) 9T'T saLioBajeD xapu| Aupigiowo) uosjieyd
spe19 00ydS YBIH-UON 40 %
A1Ian0d MOJaq SIUBPISAY JO %
(000T$) awodu] Uelpain
(000T$) awoduj ende) Jad
S3s
(T9'1T-7007) LT°T (86'2-STT) S8'T ueqn
(palitew-UoN ‘SA) pajaulied 10 paLie
(88'2-66'0) ¥S'T (48430 "sA) HN aMyM
(16°0-€6°0) G6°0 | UOISSIUPY Xapu] pue sisoubelq usamiag SYIUON
(¥20'1-10'7) GT0'T (86'0-76'0) 960 uoISsIWPY Xapul Je (sIeak) by
(Le'1-80'T) ¢2'T (TT'2-0e'1) 991 (CENEERIVET N
29'0=0 1§°0=0 99'0=0 GL'0=0 ¥9'0=0
L6€T=N L6€T=N 09v=N G08=N L6€T=N TTYI=N
(10 %56) ,MH UrSA 0ISUION | uossiwpesy Aep-0e | € >SO7T801ds0H 90/dsoH yreqa | Iuewresul Auy aloelen

(pay10ads asimiaLo ssajun (12 %S6) HO) Slusited 1aoue)d paysi|gelsT - SYIUOIA 9 18 SBL0JINQ Ul $S329NS 4NS 40} SI0191Ppaid

Author Manuscript

‘v al|qeL

Author Manuscript

Author Manuscript

Author Manuscript

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 August 17.



Page 19

Singh et al.

a]qeaijdde 10u 10 parels 10U ‘pauIwIaIap Jou adAl |[99 6 BpeID

onse|deue ‘parenULIBYIPUN i BRI

parenualaIp ‘parenuasayip AjJood g apeio
UOIIBIUSIBLIP S1BIPaWLIBIUI ‘patenuaIayIp Ajoresapow ‘parenualayip Ajsrelapow :Z apel

SON 'PoIeNUBIBLIP ‘PEIRIUBIBLID [|9M | pRID
*

™

oney piezeH
¥

JeaA ableyasiq

(S0'T-T0T) €0°T

(6670-980) 26°0 | (66'0—6°0) 96'0

SO1

(96'0-920) 580

(96'0-09°0) 920

(Buiyoeal-uop 'sa) Buiyoes] :adAL

(16'0-€5°0) 69°0

(ee'e-221) 10T

(leany "sA) ueqin :uo1eIO

(88'2-02'T) 98'T ymos
(88'9-T2'2) 06°€ 1SOMPIN
(18'2-07'1) 86'T 1SE3ULION

(353 'sA) uoibay

|endsoH xapu|

(8'2-80°'T) 09°T

uoissaidaq@

(€9'7-€2'1) 6€C

104od1v

(88'Z-LTT) ¥8°T

(69°0-L2°0) ¥7'0

aAnuboD

(68'0-G2°0) L7'0

ENII

1eaH

(2e'1-20T) 9T'T

addod

sa18qeId

(¥6'0-22°0) 280

(66'0-95°0) #2°0

N.LH

(29v-8TT) veT

Adelayloway) parabiel

(re'T-v0'T) 8T'T (022-821)89°T uonelpey
(28'0-250) 290 Adesaypowsyd
Adesay] Auy

sAe1s 4NS 810 10 3UO

UOISSILIPY Xapu] 0} Jolid

(12 %S6) ,dH Ueaq 01SYO N

uossiwpesy Aep-0g

€ >S01991ds0H 901ds0H

yread

Jusweal] Auy

a|qet e

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Natl Compr Canc Netw. Author manuscript; available in PMC 2021 August 17.



	Abstract
	Introduction
	Methods
	Data Source
	Sample Selection
	Comparator Groups
	Outcomes
	Control Variables
	Statistical Analysis

	Results
	Patient Characteristics
	Patient Outcomes
	Predictors of SNF success for Established and Unestablished Cancer Patients

	Discussion
	Limitations
	Conclusion
	References
	Figure 1.
	Figure 2a.
	Figure 2b.
	Table 1.
	Table 2.
	Table 3.
	Table 4.

