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Original Article

Longitudinal symptoms and temporal trends in palliative care, 
palliative radiotherapy, and anti-cancer treatment near end of life 
among patients with metastatic cancer
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Background: Early specialty palliative care (PC) integration improves oncologic outcomes. We aimed 
to examine longitudinal relationships between specialty PC and palliative radiotherapy (RT), temporal 
distribution of symptoms, and predictors of earlier specialty PC.
Methods: We retrospectively reviewed 135 patients with metastatic cancer who received palliative RT at 
our institution (7/2017–2/2018) and who had died by final study follow-up (6/2021). Descriptive statistics 
summarized frequencies of clinical visits and symptoms over relative survival time (quartiles 1–3: first 75% of 
life remaining from metastatic diagnosis to death versus quartile 4: last 25% of life remaining from metastatic 
diagnosis to death). Logistic regression analyses revealed predictors of receiving earlier (quartiles 1–3) versus 
later (quartile 4) specialty PC.
Results: There were 16.3%, 10.4%, 26.7%, and 46.7% of palliative RT consultations, compared to 
4.7%, 7.6%, 14.0%, and 73.7% of specialty PC visits, that occurred in quartiles 1, 2, 3, and 4, respectively. 
On multivariable analysis, pain significantly predicted for receiving earlier specialty PC [odds ratios (OR) 
=15.34; 95% confidence interval (CI): 2.16–324.23; P=0.020], while patients with ≥2 prior chemotherapy 
regimens were less likely to have received earlier specialty PC (OR =0.16; 95% CI: 0.04–0.58; P=0.009). The 
most common reasons for first specialty PC visit were addressing pain (61.0%) and goals of care (19.5%). 
Overall, 73.3% (99/135) of patients were referred to hospice and 9.6% (13/135) received either palliative RT, 
chemotherapy, or surgery within 30 days of death.
Conclusions: Nearly 47% of palliative RT visits compared with 74% of specialty PC visits occurred in 
the last quarter of life from metastatic diagnosis to death. Multidisciplinary efforts are needed to manage 
longitudinal symptoms and offer goal-concordant care.
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Introduction

Several randomized controlled trials have demonstrated the 
benefits of concurrent specialty palliative care (PC) with 
oncologic care, with enhanced patient outcomes such as 
better quality of life and mood (1-5). Early supportive care 
is also associated with improved clinical symptoms and less 
intensive end-of-life interventions (6,7).

Both specialty PC and palliative radiotherapy (RT) are 
integral pillars of symptom-directed treatment for patients 
with metastatic disease. Specialty PC may be helpful for 
reducing pain and psychological distress, providing skills to 
cope effectively with life-threatening illness, and facilitating 
improved communication alongside understanding of 
goals and prognosis (8-11). Similarly, palliative RT may be 
prescribed to ameliorate pain and other symptoms, reduce 
the risk of impending pathologic fracture, or improve 
local control to minimize further symptom progression or 
functional compromise (12-16). Understanding longitudinal 
and temporal patterns in the delivery of specialty PC and 
palliative RT—which often aim to achieve complementary, 
but distinct, goals—is important for optimal coordination of 
multidisciplinary oncologic care.

At the time of diagnosis of incurable cancer, many 
patients experience a high symptom burden including 
pain and fatigue (17-19). Nearly 80% of patients with 
metastatic cancer also present with symptomatic disease at 
the time of palliative RT consultation (20). Many patients 
with advanced cancer experience emotional burdens in 
addition to physical symptoms related to their disease 
and treatment side effects (21). Existing literature lack 
granular data on patterns of physical and psychosocial 
symptoms across palliative RT and specialty PC visits 
among patients with advanced cancer. Hence, this study 
assesses longitudinal trends in specialty PC, palliative RT, 
and symptom distribution across the survival continuum of 
metastatic cancer. Additionally, this study explores clinical 
and symptom-based predictors of earlier specialty PC 
utilization. We present the following article in accordance 
with the STROBE reporting checklist (available at https://
apm.amegroups.com/article/view/10.21037/apm-22-301/rc).

Methods

Study population

We performed a retrospective review of patients with 
metastatic, non-hematologic, solid malignancies who 
received palliative RT at our institution from July 2017 to 

February 2018 and who had died by the date of final study 
follow-up in June 2021 as ascertained by the electronic 
medical records. A larger cohort of 162 patients with 
metastatic cancer was initially identified and has been 
previously described (20). From the earlier cohort, a subset 
of 135 patients who had died and were followed for a longer 
duration is described in the current study. Patients were 
included if they had a diagnosis of metastatic, incurable, 
solid malignancy, were age ≥18 years at the time of first-
course palliative RT, and had died by the date of last follow-
up. Patients with hematologic malignancies were not 
included in this study as they are not commonly treated with 
palliative RT and often have a disease trajectory distinct 
from those with metastatic solid malignancies. Palliative RT 
was defined as RT delivered with non-curative intent to a 
metastatic site or primary site for symptom control. Patients 
were excluded from the study if they received prior courses 
of palliative RT, did not receive palliative RT, and had 
international home addresses to minimize loss to follow-up 
and potential bias. Patients were referred to specialty PC by 
their treating physicians, including their inpatient medical 
teams, medical oncologists, radiation oncologists, or via 
self-referral. There were no specific referral criteria other 
than the treating physicians’ clinical judgment of the need 
for specialty PC. The study was conducted in accordance 
with the Declaration of Helsinki (as revised in 2013). The 
study was approved by the Dana-Farber Cancer Institute/
Brigham and Women’s Cancer Center Institutional Review 
Board (protocol No. 17-669) and individual consent for the 
retrospective analysis was waived.

Study parameters and endpoints

We reviewed the electronic medical records for patients’ 
demographic and clinical characteristics, which included 
age, sex, patient-reported race/ethnicity, language, 
performance status, tumor histology, burden of metastatic 
disease, number of prior palliative chemotherapy regimens, 
RT treatment courses, hospital admissions, hospice referrals, 
and symptoms at all specialty PC visits, as documented by 
the treating specialty PC provider.

Relative survival time was determined based on quartiles 
of life remaining from metastatic diagnosis to death. 
Quartiles 1–3 represent the first 75% of life remaining from 
the date of metastatic diagnosis to date of death, whereas 
quartile 4 represents the last 25% of life remaining. We 
defined earlier specialty PC as occurring in quartiles 1–3 
and later specialty PC as occurring in quartile 4. Previous 

https://apm.amegroups.com/article/view/10.21037/apm-22-301/rc
https://apm.amegroups.com/article/view/10.21037/apm-22-301/rc
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studies support time-based criteria for early integration 
of specialty PC, including within 2–3 months of diagnosis 
of advanced or incurable cancer (3,22,23). The primary 
outcomes included distributions of specialty PC, palliative 
RT, admissions, hospice referral, and symptoms over 
relative survival time. The secondary outcomes included 
predictors of earlier specialty PC utilization and incidence 
of hospice referral based on timing of first specialty PC 
visit.

Statistical analysis

We used descriptive statistics to summarize frequencies 
of clinical visits and symptoms experienced over relative 
survival time, comparing the first 75% (quartiles 1–3) and 
last 25% (quartile 4) of life remaining from metastatic 
diagnosis to death. Interquartile ranges (IQR) were used 
to describe the spread of non-normally distributed data. 
We used univariable and multivariable logistic regression 
analyses to determine predictors of receiving earlier 
(quartiles 1–3) versus later (quartile 4) specialty PC. We 
used Fisher’s exact test to examine differences in single 
versus multi-fraction palliative RT, hospice referral 
incidence, and anti-cancer treatment or palliative RT 
within 30 days of death for earlier versus later specialty PC. 
Patients with unknown demographic characteristics were 
excluded from logistic regression analyses. Odds ratios (OR) 
were reported with a 95% confidence interval (CI). The 
statistical significance was defined as a two-sided P value 
of less than 0.05. Analyses were conducted using R version 
3.6.3. 

Results

Patient characteristics

The median age of patients at the time of diagnosis of 
metastatic cancer was 62 years (IQR, 53–69) and the median 
age of patients at the time of palliative RT was 63 years (IQR, 
56–72). Among the 135 patients in the cohort, most patients 
were female (72/135, 53.3%), white (117/135, 86.7%), and 
English-speaking (115/135, 85.2%) (Table 1). Forty-seven 
patients (34.8%) had primary lung histology, 37 patients 
(27.4%) had primary breast or prostate histology, and 51 
patients (37.8%) had other primary histology. There were 7 
patients with unknown preferred language, 3 patients with 
unknown race, and 2 patients with unknown marital status. 
Patients were treated with a median RT dose of 2,500 cGy 

(IQR, 2,000–3,000) in a median of 5 fractions (IQR, 5–10).

Distributions of clinical visits over relative survival time 

At the time of diagnosis of metastatic cancer, the median 
overall survival (OS) among all patients was 33.5 months, 
with the last 25% of life representing a median of 
8.4 months of survival remaining. The overall cohort 
represented 436.5 person-years of follow-up time. There 
was no appreciable difference in months of median OS 
among patients who received specialty PC (33.5 months) 
versus those who did not receive specialty PC (33.4 months).

There  were  16 .3% (22/135) ,  10 .4% (14/135) , 
26.7% (36/135), and 46.7% (63/135) of all palliative 
RT consultations occurring in quartiles 1, 2, 3, and 4, 
respectively. In contrast, 4.7% (27/577), 7.6% (44/577), 
14.0% (81/577), and 73.7% (425/577) of all specialty PC 
visits occurred in quartiles 1, 2, 3, and 4, respectively. 
Compared to the number of occurrences in quartiles 1–3, 
more hospital admissions (236/292, 80.8%) occurred in 
quartile 4, and nearly all hospice admissions (94/99, 95.0%) 
occurred in quartile 4. Figure 1 depicts the overall timing 
and frequencies of palliative RT consultations, specialty 
PC visits, admissions, and hospice referrals over relative 
survival time, while Figure 2 illustrates each event stratified 
by receipt of earlier specialty PC compared to later or no 
specialty PC in absolute counts (Figure 2A) and percentages 
(Figure 2B). In the last quartile of life remaining from 
metastatic diagnosis to death, 76.7% of specialty PC visits 
occurred among patients who received later specialty PC 
compared to 23.3% among patients who received earlier 
specialty PC. A greater percentage of patients (46.9% 
versus 12.5%) received palliative RT in the last quartile 
among those who received later versus earlier specialty PC, 
respectively. There was no difference in use of single versus 
multi-fraction RT among patients who received earlier, 
later, or no specialty PC (P=0.58). 

Distributions of symptoms over relative survival time

Among the 135 study patients, 77 received specialty PC 
for a total of 577 specialty PC visits. The median number 
of specialty PC visits per patient was 5 (IQR, 2–8). The 
first specialty PC visit occurred in the inpatient setting for 
48.1% of patients (37/77) and outpatient setting for 51.9% 
of patients (40/77). No palliative home visits occurred 
in this study population. Most patients were referred to 
specialty PC by an inpatient care team (37/77, 48.1%) 



Annals of Palliative Medicine, Vol 11, No 8 August 2022 2649

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2022;11(8):2646-2657 | https://dx.doi.org/10.21037/apm-22-301

Table 1 Patient demographic and clinical characteristics (n=135)

Variable n %

Age at palliative RT

<65 years 71 52.6

≥65 years 64 47.4

Sex

Female 72 53.3

Male 63 46.7

Race

White 117 86.7

Asian 7 5.2

Black 5 3.7

Other 3 2.2

Unknown 3 2.2

Marital status

Married or life partner 96 71.1

Single 20 14.8

Widowed or divorced 17 12.6

Unknown 2 1.5

Language

English 115 85.2

Non-Englisha 13 9.6

Unknown 7 5.2

Travel distance

≤25 miles 55 40.7

26–50 miles 46 34.1

>50 miles 34 25.2

Primary tumor histology

Breast/prostate 37 27.4

Lung 47 34.8

Otherb 51 37.8

Metastatic burdenc

1 25 18.5

2 40 29.6

3 43 31.9

≥4 27 20.0

Number of lines of prior palliative chemotherapy

0 17 12.6

1 40 29.6

2 23 17.0

Table 1 (continued)

Table 1 (continued)

Variable n %

3 27 20.0

≥4 28 20.7

ECOG performance status

0 33 24.4

1 52 38.5

2 31 23.0

≥3 19 14.1
a, non-English languages spoken by patients include Spanish, 
Cantonese, French, Persian, Haitian-Creole, Japanese, Russian, 
Arabic, and American Sign Language; b, other histology 
include stomach, mesothelioma, neuroendocrine, esophageal, 
renal, genitourinary, gynecologic, colorectal, head and neck, 
hepatocellular, melanoma, cholangiocarcinoma, pancreas, 
sarcoma, small bowel, and thyroid; c, metastatic burden refers 
to the number of systems with metastatic disease (e.g., lung, 
liver, bone, etc.). Multiple sites of involvement for 1 system (e.g., 
3 osseous metastases) were counted as having a metastatic 
burden of 1. RT, radiotherapy; ECOG, Eastern Cooperative 
Oncology Group. 
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Figure 1 Histogram of palliative RT visits, specialty PC visits, 
admissions, and hospice referrals over relative survival time from 
date of metastatic diagnosis to date of death. Multiple events were 
possible for a given patient for specialty PC visits and admissions. 
Overall, 1,103 visits occurred for 135 patients, including palliative 
RT consultations (n=135), specialty PC visits (n=577), admissions 
(n=292), and hospice referrals (n=99). PC, palliative care; RT, 
radiotherapy. 
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or their medical oncologist (36/77, 46.8%). Only one 
patient each was referred by a radiation oncologist (1/77, 
1.3%) or self-referred to specialty PC (1/77, 1.3%). The 
referral team for two patients (2/77, 2.6%) was unknown. 
The most common primary symptoms addressed or topic 
of conversation at the first specialty PC visit was pain 
(47/77, 61.0%), followed by goals of care (15/77, 19.5%), 
psychosocial support (6/77, 7.8%), physical symptoms 
other than pain (5/77, 6.5%), and end-of-life symptom 
management (4/77, 5.2%). There were 28 patients (36.4%) 
for whom addressing physical symptoms other than pain 
was a secondary reason for specialty PC consultation.

Across the relative survival continuum, pain was 
addressed proportionally more frequently in quartiles 1–3 
(131/254, 51.6%) compared to quartile 4 (283/795, 35.6%) 
(Table 2, Figure 3). Goals of care and end-of-life symptom 
management were addressed more frequently in quartile 4 
(172/795, 21.6%) compared to quartiles 1–3 (7/254, 2.8%). 
Non-pain physical symptoms were addressed proportionally 
more evenly across quartiles 1–3 (73/254, 28.7%) and 
quartile 4 (219/795, 27.5%).

Predictors of earlier specialty PC

On univariable analysis, pain as a presenting symptom at the 
first specialty PC visit was associated with earlier utilization 
of specialty PC (OR =17.15; 95% CI: 3.20–318.95; P=0.007) 
(Table 3). In contrast, goals of care conversations during 
the first specialty PC visit (OR =0.25; 95% CI: 0.05–0.84; 
P=0.041), receiving ≥2 prior lines of palliative chemotherapy 
(OR =0.33; 95% CI: 0.11–0.94; P=0.040), and referral to 
specialty PC by an inpatient care team compared to other 
referral sources (OR =0.21; 95% CI: 0.06–0.63; P=0.008) 
were associated with decreased likelihood of receiving 
earlier specialty PC.

On multivariable analysis, pain as a presenting symptom 
for specialty PC was an independent predictor of receiving 
earlier PC (OR =15.34; 95% CI: 2.16–324.23; P=0.020), 
while patients who received ≥2 prior lines of chemotherapy 
were less likely to have received earlier specialty PC (OR 
=0.16; 95% CI: 0.04–0.58; P=0.009). There was a trend 
towards patients referred by their inpatient care team being 
less likely to have received earlier specialty PC (OR =0.26; 
95% CI: 0.05–1.06; P=0.074).
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Figure 2 Histogram of palliative RT visits, specialty PC visits, admissions, and hospice referrals over relative survival time from date of 
metastatic diagnosis to death, stratified by receipt of earlier, later, or no specialty PC. (A) Multiple events were possible for a given patient 
for specialty PC visits and admissions. Overall, 1,103 visits occurred for 135 patients, including palliative RT consultations (n=135), specialty 
PC visits (n=577), admissions (n=292), and hospice referrals (n=99). (B) Multiple events were possible for a given patient for specialty PC 
visits and admissions. Percentages for the event types within each quartile are shown by receipt of earlier, later, or no specialty PC; 76.7% 
of the specialty PC visits in the last quartile of life remaining from metastatic diagnosis to death occurred among patients who received late 
specialty PC. PC, palliative care; RT, radiotherapy. 
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Hospice referral outcomes

There were 99 patients (99/135, 73.3%) who were referred 
to hospice, including home with hospice services, inpatient 
hospice, or a non-hospital affiliated hospice facility. Of the 
77 patients who received specialty PC, 62 (80.5%) were 
referred to hospice after a median of 62.5 days following 
their first specialty PC visit (IQR, 24.5–187 days). There 

was no difference between frequency of hospice referral 
for those receiving their first specialty PC visit in relative 
survival quartiles 1–3 versus quartile 4 (OR =3.06; 95% CI: 
0.60–30.49; P=0.21).

Of the 36 patients who were not referred to hospice, 16 
(44.4%) died before hospice could be set up, 13 (36.1%) 
were still receiving anti-cancer treatment, 3 (8.3%) declined 
hospice, and 4 (11.1%) did not have an identifiable reason 
for hospice non-referral. Overall, thirteen patients (13/135, 
9.6%) received either chemotherapy (n=6), radiation 
therapy (n=6), or surgery (n=1) within the last 30 days of 
death. Among patients who received versus did not receive 
earlier specialty PC, there were no differences in the 
incidence of anti-cancer treatment (P=0.44) or palliative RT 
(P=1.00) within the last 30 days of death.

Discussion

Improved care coordination and communication between 
specialized PC and oncologic teams, including radiation 
oncologists, may lead to better quality of life and clinical 
outcomes for patients with advanced cancers (24,25). 
Towards this goal, our study is the first to our knowledge 
to assess longitudinal patterns in the delivery of palliative 
RT and specialty PC, in addition to the distribution 
of symptoms over relative survival time from date of 
metastatic diagnosis among patients receiving palliative RT. 
We found that most specialty PC visits but not palliative 
RT consultations occurred in the last quarter of life from 
metastatic diagnosis to death and that several patients 
received anti-cancer treatment in the 30 days preceding 
death. We also found that both presence of pain and 
fewer lines of prior chemotherapies were predictors for 
earlier specialty PC. A key implication of these data is that 
initiating referrals to specialty PC at the time of palliative 
RT may facilitate evaluation for and co-management of 
patients’ symptoms in a goal-concordant fashion.

Table 2 Distribution of symptoms at specialty PC visits across each quartilea

Quartile Pain (n=414)
Non-pain physical 
symptom (n=292)

Goals of care 
(n=127)

End-of-life symptom 
management (n=45)

Psychosocial 
support (n=171)

Total number of symptoms 
in each quartile

Quartile 1 25 (6.0%) 12 (4.1%) 1 (0.8%) 0 14 (8.2%) 52

Quartile 2 36 (8.7%) 25 (8.6%) 3 (2.4%) 0 8 (4.7%) 72

Quartile 3 70 (16.9%) 36 (12.3%) 3 (2.4%) 0 21 (12.3%) 130

Quartile 4 283 (68.4%) 219 (75.0%) 120 (94.5%) 45 (100%) 128 (74.9%) 795
a, the median duration for each quartile is 8.4 months. PC, palliative care.
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Figure 3 Histogram of symptoms experienced over relative 
survival time from date of metastatic diagnosis to death. Multiple 
symptoms were possible for each patient. Overall, 1,049 symptoms 
or PC needs were addressed during specialty PC visits, including 
pain (n=414), physical symptoms other than pain (n=292), goals 
of care conversations (n=127), end of life symptom management 
(n=45), and psychosocial support (n=171). Physical symptoms 
other than pain included neurological symptoms, nausea/vomiting, 
bowel changes, dyspnea, dysphagia, bleeding, acute urinary 
obstruction, anorexia, fatigue, insomnia, and altered mental status. 
PC, palliative care. 
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Table 3 Univariable and multivariable logistic regression analyses for predictors of earlier specialty PC (n=73)a

Variable
Univariable analyses Multivariable analyses

OR (95% CI) P value OR (95% CI) P value

Age

<65 years Reference

≥65 years 0.49 (0.17–1.36) 0.175 – –

Sex

Female Reference

Male 2.73 (0.97–8.27) 0.064 – –

Language

English Reference

Non-English 0.24 (0.01–1.40) 0.188 – –

Travel distance

≤25 miles Reference

≥26 miles 1.85 (0.66–5.58) 0.254 – –

Primary tumor histology

Breast/prostate Reference

Lung 1.67 (0.37–8.05) 0.508 – –

Other 2.00 (0.58–8.16) 0.295 – –

Metastatic burdenb

1 Reference

≥2 1.01 (0.29–4.09) 0.986 – –

Number of lines of prior palliative chemotherapy

≤1 Reference Reference

≥2 0.33 (0.11–0.94) 0.040 0.16 (0.04–0.58) 0.009

ECOG performance status

≤1 Reference

≥2 1.42 (0.49–4.00) 0.510 – –

Referral team

Medical oncologist/radiation oncologist/self-referral Reference Reference

Inpatient care team 0.21 (0.06–0.63) 0.008 0.26 (0.05–1.06) 0.074

Symptom/topic addressed at first specialty PC visitc

Pain 17.15 (3.20–318.95) 0.007 15.34 (2.16–324.23) 0.020

Physical symptoms other than pain 0.98 (0.35–2.72) 0.972 – –

Goals of care 0.25 (0.05–0.84) 0.041 0.77 (0.13–3.91) 0.755

Psychosocial support 1.33 (0.40–4.12) 0.623 – –
a, four patients with unknown primary language were excluded from logistic regression analyses; b, metastatic burden refers to the number 
of systems with metastatic disease (e.g., lung, liver, bone, etc.). Multiple sites of involvement for 1 system (e.g., 3 osseous metastases) were 
counted as having a metastatic burden of 1; c, multiple symptoms were possible for each patient. Reference level is the absence of the 
symptom. End-of-life symptom management was not included due to a small number of patients who presented with this concern at the first 
specialty PC visit. PC, palliative care; OR, odds ratios; CI, confidence interval; ECOG, Eastern Cooperative Oncology Group. 
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In our study, intensification of the frequency of 
specialty PC visits over relative survival time likely reflects 
acknowledgement by oncologic care teams that specialty PC 
offers valuable support for patients in a vulnerable end-of-
life period. However, the lack of earlier initiation of specialty 
PC in our cohort may indicate a pervasive misunderstanding 
that PC is synonymous with end-of-life care, which 
may induce avoidance patterns and make early disclosure 
of poor prognosis more difficult for oncologists (26).  
Despite advancements in our understanding of the beneficial 
impacts of specialty PC in the past decade, barriers to PC 
initiation remain, including provider-level barriers such as 
lack of PC knowledge and reluctance to initiate referrals, 
and patient-level barriers, such as financial challenges, 
cultural differences, and negative perceptions of PC 
among patients and their caregivers (27-29). In contrast 
to most specialty PC referrals occurring in the last 25% of 
life remaining, palliative RT was more evenly distributed 
along the survival continuum. This comparatively earlier 
occurrence of palliative RT consultations presents a unique 
opportunity for radiation oncologists to not only assess 
patients’ symptoms for the purpose of determining utility 
of palliative RT, but also to co-manage symptoms and refer 
patients (either directly or in collaboration with the medical 
oncologist) to specialty PC. Integrating the perspectives 
of radiation oncologists as they’re seeing patients may 
provide an opportunity for more streamlined and timelier 
referral of patients to specialty PC. Compared to one-
time interventions or specialty PC consultations offered on 
demand, early and systematic integration of specialty PC 
is more beneficial for patients with advanced cancer (3,30). 
Compellingly, we found that earlier initiation of specialty 
PC was associated with decreased hospital admissions and 
specialty PC utilization near the end of life. As a patient’s 
PC needs can vary throughout their disease course, 
longitudinal delivery of specialty PC is needed to sustain 
the benefits of early PC (31). In radiation oncology, while 
approximately half of patients who receive RT are treated 
with palliative intent, dedicated PC training is often lacking 
in radiation oncology training programs. PC training for 
radiation oncologists is an important precursor to increasing 
radiation oncologists’ participation in the multidisciplinary 
PC process (32,33). Initiatives to educate and empower 
radiation oncologists to refer patients to specialty PC as 
part of standard workflows may facilitate shifting specialty 
PC more upstream for patients with advanced cancer.

Relatedly, acute cancer-associated pain is often 
underassessed at  the t ime of  radiat ion oncology 

consultation (33). As such, patients with pain related to 
metastatic disease, who are often referred for palliative 
RT, represent a group who may particularly benefit from 
process improvements which lead to earlier integration 
of specialty PC with oncologic care. In accordance with a 
previous study showing that referral for pain and symptom 
management was associated with earlier referral to specialty 
PC (34), we found that the presence of pain predicted for 
earlier specialty PC integration. Interestingly, physical 
symptoms other than pain were addressed in similar 
proportions across each quartile of survival time since 
metastatic diagnosis, whereas pain was proportionally more 
predominant in the first three quartiles and conversations 
related to goals of care were more predominant in the last 
quartile of remaining life. One explanation for this trend 
is that physical symptoms other than pain may be more 
difficult to alleviate with current specialty PC tools and are 
revisited across time as new physical symptoms develop or 
worsen with disease progression. These findings underscore 
the need for both early symptom screening and adequate 
PC support and services throughout the disease trajectory 
to address patients’ symptoms. Given that patient-reported 
distress is an early warning sign of unmet PC needs and is 
associated with increased utilization of emergency room 
and inpatient services (35), an improved characterization 
of patients’ symptoms may empower clinicians to break 
spiraling cycles of distress.

Among patients who received palliative chemotherapy, 
patient- and provider-level preferences, such as holding 
out for more aggressive therapy, may have contributed to a 
delay in referral to specialty PC for patients who received 
multiple prior palliative chemotherapy regimens. This 
is related to our finding that goals of care conversations 
were concentrated primarily in the last 25% of life 
remaining. A recent study has shown that opportunities 
for conversations on end of life may often be missed, with 
oncologists responding inadequately to patient concerns 
over disease progression or dying by using optimistic future 
talk to address patient concerns or expressing concern 
over treatment discontinuation (36). Physicians may also 
be concerned that mentioning PC may increase patients’ 
distress or diminish their sense of hope (37,38). In addition, 
patients with advanced cancer frequently hold inaccurate 
perceptions of treatment goals and prognosis, with many 
patients receiving palliative chemotherapy believing that 
the intent of chemotherapy is curative, despite receiving 
educational materials that suggest otherwise (39,40). 
Furthermore, patients who overestimate their chance of 
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survival are more likely to receive aggressive care at the 
end of life (41). On the other hand, early PC facilitates 
empathic communication that may sustain patients’ 
hope and psychological well-being (42,43). Facilitating 
earlier discussions of goals and prognosis may increase 
receptiveness to specialty PC, decrease aggressiveness in 
end-of-life anti-cancer treatment and healthcare utilizations, 
and improve quality of life outcomes near the end of life.

Finally, although all patients in our study cohort had 
died, nearly 10% of patients received anti-cancer treatment 
within 30 days preceding death and 73.3% of patients were 
referred to hospice. While we did not find a statistically 
significant difference between incidence of hospice referral 
for those receiving earlier versus later specialty PC, another 
retrospective study of advanced cancer patients found that 
3.4% and 24.6% of patients who received early versus 
delayed PC, respectively, had received chemotherapy in the 
last 60 days of life (44). Among a large retrospective cohort 
of patients who received palliative RT, 24% of patients had 
received palliative RT within 30 days of death (45). Prior 
studies have shown that clinicians are often not accurate 
at predicting prognosis and life expectancies for patients 
(46,47), which may have contributed to anti-cancer 
treatment near end of life. The development of clinical 
tools and models to assist in more accurate prognostication 
may facilitate appropriate earlier referrals to specialty PC. 
Initiatives to improve clinicians’ communication skills 
may also lead to increased patient and caregiver comfort 
regarding transitions in goals of care from anti-cancer 
treatment to hospice and may result in earlier specialty PC 
intervention for patients with metastatic cancer.

This study is limited in the retrospective nature of data 
collection from patient medical records; we are only able 
to examine the trends in symptoms that are reported by 
patients and subsequently documented by their treating 
physicians. It is possible that symptoms may not have been 
elicited from patients or symptoms may have been reported 
and not documented. In addition, this study focused on 
a cohort of patients with metastatic cancer and does not 
include patients with incurable advanced localized disease 
without metastases who may receive palliative RT. The 
sample size is relatively small at 135 patients, although 
this sample size allowed us to capture longitudinal data, 
which was the intended goal of this study, across over 1,100 
different visits and 400 person-years. The patients in this 
cohort were relatively homogenous, with few patients 
who were non-white or whose primary languages were 
not English. The patient population was also relatively 

young, which may reflect community referral patterns 
or preferences of patients in seeking care at a tertiary 
academic institution, which may present limitations to 
generalizability. Additional research is needed to determine 
how these findings may differ in larger or more diverse 
patient populations.

Conclusions

Nearly 74% of specialty PC visits occurred in the last 
quarter of life from metastatic diagnosis to death, compared 
to approximately 47% of palliative RT visits occurring in 
the same time frame. Patients who reported experiencing 
pain and those who received one or fewer prior palliative 
chemotherapy regimens were more likely to have received 
earlier specialty PC. Although all patients in this study had 
died, 73% of patients were referred to hospice and nearly 
10% of patients had received chemotherapy, radiation 
therapy, or surgery within 30 days preceding death, which 
reflect opportunities for improving clinician recognition 
of end of life, as well as communication with patients and 
their families about goals of care. Along with identifying 
factors and symptom triggers to prompt addressing 
patients’ PC needs sooner, coordinated multidisciplinary 
care to offer goal-concordant care is needed, which may 
decrease aggressiveness in end-of-life anti-cancer treatment. 
Referrals to specialty PC at the time of palliative RT may 
be an intervention that facilitates earlier involvement of 
specialty PC in the disease trajectory for patients with 
advanced cancer.
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