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Introduction:  For  patients  with  brain  metastases,  palliative  radiation  therapy  (RT)  has  long  been  a standard
of care  for  improving  quality  of life  and  optimizing  intracranial  disease  control.  The  duration  of  time
between  completion  of  palliative  RT and  patient  death  has  rarely  been  evaluated.
Methods:  A  compilation  of  two  prospective  institutional  databases  encompassing  April  2015  through
December  2018  was used  to  identify  patients  who  received  palliative  intracranial  radiation  therapy.  A
multivariate  logistic  regression  model  characterized  patients  adjusting  for age,  sex,  admission  status
(inpatient  versus  outpatient),  Karnofsky  Performance  Status  (KPS),  and  radiation  therapy  indication.
Results:  136  consecutive  patients  received  intracranial  palliative  radiation  therapy.  Patients  with  baseline
KPS <70  (OR  =  2.2; 95%CI  = 1.6–3.1;  p  <  0.0001)  were  significantly  more  likely  to  die  within  30  days  of
treatment.  Intracranial  palliative  radiation  therapy  was  most  commonly  delivered  to  provide  local  control
(66% of patients)  or alleviate  neurologic  symptoms  (32%  of  patients),  and  was  most  commonly  delivered
via  whole  brain  radiation  therapy  in 10  fractions  to 30 Gy (38%  of  patients).  Of the  42  patients  who  died

within  30  days  of  RT, 31 (74%)  received  at least  10 fractions.
Conclusions:  Our  findings  indicate  that  baseline  KPS  <70  is independently  predictive  of  death  within  30
days  of  palliative  intracranial  RT, and  that  a large  majority  of patients  who  died  within  30  days  received
at  least  10  fractions.  These  results  indicate  that for poor performance  status  patients  requiring  palliative
intracranial  radiation,  hypofractionated  RT courses  should  be  strongly  considered.

©  2020  Greater  Poland  Cancer  Centre.  Published  by Elsevier  B.V. All  rights  reserved.
. Introduction

Developing in approximately 30% of adults with cancer, brain
etastases afflict more than 200,000 people annually in the
nited States with increasing incidence due to an aging popula-

ion, improvements in systemic therapy, and the improved ability
f imaging modalities to detect small lesions.1–3 Palliative radi-
tion therapy (RT) for patients with brain metastases has long
een a standard of care for improving quality of life and optimiz-
ng intracranial disease control.4–6 A recent analysis revealed that
early half of patients prescribed standard fractionation (30 Gy in
0 fractions over two weeks) whole brain radiation therapy (WBRT)
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died before finishing treatment.7 The duration of time between
completion of palliative RT for neurologic disease and patient death
has rarely been evaluated; previous recursive partitioning analy-
sis of Radiation Therapy Oncology Group (RTOG) brain metastases
trials revealed the median survival of patients with Karnofsky Per-
formance Status (KPS) <70 to be 2.3 months, compared to 7.1
months in patients with KPS >70 with isolated brain metastases, age
<65 and primary controlled disease.8 We  sought to assess factors
associated with 30-day mortality following completion of palliative
RT for metastatic brain disease.

2. Methods
A compilation of two prospective institutional review board
(IRB)-approved databases encompassing April 2015 through
December 2018 was  used to identify patients who  received pallia-
tive intracranial radiation therapy. Multivariate logistic regression

erved.
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Fig. 1. Depiction of the impact of pre-treatment Karnofsky Performance Status (KPS)
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n the proportion of patients with 30-day mortality following palliative intracra-
ial radiation therapy. KPS <70 was significantly associated with increased 30-day
ortality.

odels characterized patients adjusting for age, sex, admission
tatus (inpatient versus outpatient), KPS, and radiation therapy
ndication. Functional independence was defined as KPS of at least
0; 30-day mortality was defined as death within 30 days imme-
iately after final radiation treatment. Statistical analyses were
erformed in SPSS v.24 (IBM Corp., Armonk, NY). p < 0.05 was con-
idered statistically significant.

. Results

136 consecutive patients received intracranial palliative RT,
hich was most commonly delivered to provide local control (66%

f patients) or alleviate neurologic symptoms (32% of patients).
he most common intracranial palliative RT modality was  WBRT
n 10 fractions to 30 Gy (37.5% of patients). Thirty-seven patients
27.2%) received single-fraction stereotactic radiosurgery (SRS), 15
eceived Gamma  Knife SRS and the remaining 22 received linear
ccelerator (LINAC) SRS. Multi-fraction SRS was performed in 28
atients (20.6%); one patient received three fractions and the other
7 received five fractions. In total, 70 patients (51.5%) received
BRT and 65 (47.8%) received SRS. The most common primary

umor sites were lung (57 patients; 41.9%), breast (24 patients;
7.6%), and melanoma (19 patients; 14.0%).

Forty-two patients (30.9%) died within 30 days of palliative
T. Of these, 31 (73.8%) received at least 10 fractions. Patients
ith baseline KPS <70 (odds ratio = 2.2; 95% confidence inter-

al = 1.6–3.1; p < 0.0001) were significantly more likely to die within
0 days of treatment (Fig. 1). No other patient demographics
ere significantly associated with 30-day mortality post-RT. 64%

f patients suffered extracranial metastatic disease at the time of
alliative RT.

. Discussion

Although the importance of functional independence (KPS >70)
n metastatic brain disease has been well understood with regard to
verall survival, the delineation of 30-day mortality in metastatic
rain disease following radiation therapy has been examined in
nly one previous study.7,8 It has been well-established that the
atural history of metastatic brain disease without treatment yields

urvival of one month, and that treatment with steroids alone adds
n additional month of survival.3,9

Our findings indicate a high rate of 30-day mortality among
atients undergoing palliative RT for brain metastases, and that KPS
ogy and Radiotherapy 25 (2020) 698–700 699

<70 independently predicts which patients are most likely to suffer
30-day mortality following palliative intracranial RT. The distribu-
tion of treatment between WBRT and SRS (and within SRS, between
Gamma  Knife and LINAC) indicates that our findings reflect treat-
ment options consistent with the complete RT armamentarium
for brain metastases currently available, as opposed to the limited
armamentarium (paucity/absence of SRS) prevalent in many cen-
ters during the late 20th century when the majority of the Level I
evidence palliative intracranial RT studies were conducted.5,6,8

The fact that nearly 1/3 of palliative intracranial RT patients do
not live longer than one month after treatment should be a cause for
sober reflection. Particularly when this work has demonstrated KPS
as a useful tool for selecting which patients are most likely to suffer
30-day mortality post-RT, any patient with KPS < 70 with metastatic
brain disease referred for RT should be strongly considered for
hypofractionated regimens over regimens involving 10 or more
fractions, as these longer regimens have failed to demonstrate a
survival advantage in the WBRT literature over shorter regimens.5,6

It is also possible that many of these patients may  not benefit from
RT at all. For patients with increased 30-day mortality following
palliative RT, any reduction of treatment time may manifest as a
significant improvement in the quality of their remaining lifespan
and should be heavily factored in RT management decision-making.

Limitations of this study include its retrospective nature and
single-institution source of data, as well as the relatively small
sample size (n = 136) compared with that across the three RTOG
trials conducted between 1979 and 1993 (n = 1200).8 Furthermore,
many centers may  not have our institution’s access to the vol-
ume  and range of SRS options; this may  result in a proportion of
WBRT among palliative intracranial RT cases being much higher
than the 51% reported in our series. Another limitation is that given
the relatively aggressive nature of our institution in using SRS for
patients with up to 10 brain metastases, our WBRT population is
likely enriched by patients who  are going to have the worst out-
comes. Finally, details regarding the number of brain metastases
were absent, potentially limiting the applicability of our findings.

In conclusion, our findings indicate that baseline KPS <70 is
independently predictive of death within 30 days of palliative
intracranial RT. A large majority of patients suffering 30-day mor-
tality received at least 10 fractions in our series, suggesting patient
selection for full course versus hypofractionated RT should be
improved, particularly for patients lacking functional indepen-
dence.
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