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Background The role of radiotherapy in palliation is well recognized. Analyzing referrals from an inpatient palliative care unit
(PCU) to the radiation oncology (RO) service may help in planning palliative care (PC) services and educational programs.

Objective To determine the pattern and rate of referrals from a PCU to the RO service at a tertiary oncology facility in Saudi
Arabia.

Methods Referrals from the PCU to the RO service were prospectively identified over the period beginning November 27,
2007 and ending March 9, 2011. The appropriateness of referrals was determined by 2 radiation oncologists.

Results Of the 635 cancer admissions to the PCU, 25 (3.9%) referrals to RO were made, and 32 sites were irradiated. All
patients had a poor performance status (ECOG � 3). The most common areas irradiated were vertebrae (40.6%), pelvis
(18.7%) and other bony structures (28.1%). Pain control was the most frequent reason for referral (87.5%). Only one referral
was regarded by the RO service as inappropriate, indicating that 96% of the referrals were appropriate. The mean time lapse
between referral and starting radiation was 4 � 3.6 days. A total of 75% of the patients died in the PCU within a median of 30
days post radiotherapy.

Conclusion The small minority of patients in the PCU referred for radiotherapy were deemed appropriate referrals by the
radiation oncologists despite their poor performance status and limited time remaining. When planning a PCU with similar
admission criteria, the availability of a radiotherapy facility in close proximity may not be a priority.

The purpose of palliative care (PC) is to
improve the quality of life (QOL) for
patients and families facing the multifac-

eted problems associated with life-threatening
conditions. PC relieves various aspects of suffering
(ie, physical, psychosocial and spiritual).1 The
modern PC movement began with the inception
of St Christopher’s hospice in 1967, after which
various models of PC have evolved.2-3 One model
gaining increasing popularity is the inpatient pal-
liative care unit (PCU) to meet the needs of ter-

minally ill patients in hospitals and oncology
centers.4-6

In Saudi Arabia (SA), there are more than 27
million people, of whom more than 30% are ex-
patriates.7 Very few patients are diagnosed in the
early stages of cancer; in fact, most often they are
diagnosed as having advanced disease with re-
gional or distant extension. The 2007 crude and
age standardized cancer incidence rates were 52.3
and 82.1 per 100,000 people; respectively. The 5
most common cancers in men in descending order
are: colorectal, non-Hodgkin lymphoma, leuke-
mia, lung, and liver; and in women, the 5 most
common cancers in descending order are: breast,
thyroid, colorectal, non-Hodgkin lymphoma and
leukemia.8 About 65% of cancer patients treated
at the King Faisal Specialist Hospital and Re-
search Center, Riyadh (KFSHRC-R) are referred
from outside the city of Riyadh.9

Few large cities in SA have hospital-based PC
programs. However, as of the publication of this
research, hospices do not exist in any part of the
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country. The PC program at KFSHRC-R was estab-
lished 20 years ago as the first of its kind in SA and in
neighboring Arab countries. The program involves inpa-
tient, outpatient and home-care components. It also pro-
vides structured postgraduate training for physicians
pursuing a subspecialty in palliative medicine. Although
non-malignant referrals are welcomed by the PC team,
the vast majority of referrals to PC are patients with
advanced cancer. Admission to the inpatient PCU is
limited to patients with advanced, incurable, and life-
threatening conditions for which there are no disease-
modifying therapies available including surgery, chemo-
therapy and/or radiotherapy. As a prerequisite to PCU
admission, patients should have “do not resuscitate”
(DNR) orders.10 Very few patients admitted to our PCU
are discharged to either their home or a local hospital,
whereas the great majority (86%) die in the PCU with an
average length of stay of 25 days.11

The radiation oncology (RO) service at KFSHRC-R
was established many years prior to the existence of the
PCU in this institution. A state-of-the- art full-spectrum
radiotherapy facility is currently an integral component of
the tertiary Oncology Centre at KFSHRC-R. Although
many patients are not yet covered by the evolving health
insurance system in SA, patients treated at KFSHRC-R
are fully covered for health-related expenses through gov-
ernmental and non-governmental channels.

Palliative radiotherapy for patients with advanced cancer
is cost effective and alleviates symptoms related to various
areas affected with cancer, such as the skeletal region, central
nervous system, genitourinary organs and aerodigestive sys-
tems.12 Palliative radiotherapy for controlling pain in bony
metastasis may take a few weeks to be affective. Several
studies have suggested that patients in their last 3 months of
life may still experience symptomatic benefit from radiother-
apy and, therefore, should not be denied this palliative treat-
ment when indicated.13-14 Exploring the pattern of referrals
from a PCU to the RO service may help to guide educa-
tional plans for PC professionals and may also help in equip-
ping planners with a better understanding of whether or not
a radiotherapy service needs to be available in close proximity
to a PCU. The objective of this study is to determine the
pattern of referrals from the PCU to the RO service at
KFSHRC-R.

Methods
We prospectively identified all PC inpatients referred to the
RO service for palliative radiotherapy from November 27,
2007 to March 9, 2011. The collected data included patient
demographics in addition to other variables related to the
type of cancer, disease extent, aim of referral, and radiother-
apy plan. The appropriateness of the referral and the treat-

ment plan was determined by 2 radiation oncologists, each
having more than 10 years of experience. Both of the radi-
ation oncologists had to agree in order to label a referral as
appropriate, ie, indicated. There were 2-3 PC consultants
during the study period. The performance status of patients
was determined according to the Eastern Cooperative On-
cology Group (ECOG) scale.15 The hospital research ethics
committee reviewed and approved the study proposal. The
statistical analysis was carried out using the Statistical Pack-
age for Social Science, version 17.0 (SPSS). Means are
expressed � one standard deviation and were compared
between groups using the Student’s t-test. The statistical
significance was set at a P value of less than .05.

Results
Only 4 patients who did not have cancer were admitted to
the PCU during the study period. Of the 635 cancer admis-
sions during the same period, there were 25 referrals (3.9%)
to the RO service. The median age of referred patients was
54 years (range, 29 - 74). No gender preponderance was
observed and all patients had a poor performance status of
ECOG � 3 (Table 1). A total of 75% (18/24) of patients
who received radiotherapy died in the PCU with a median
survival of 30 days post radiotherapy (range, 2 - 186 days).

Of the 32 sites irradiated, 40.6% were vertebrae, followed
by the pelvis (18.7%). The most common indication for
palliative radiotherapy was to control pain resulting from
bony metastases (87.5%) and the remaining indications were
equally divided between bleeding control and palliation of
brain metastasis (2; 6.3%). Table 2 shows the details of the
sites irradiated and indications for radiotherapy. Planning
was 2-dimensional in all patients and the most-used dose-
delivery pattern (41.7%) was 20 Gy over 5 fractions as shown
in Table 3. The median radiation dose was 18 Gy (ranging
from 5-20 Gy). The median number of fractions was 3
(ranging from 1 - 5 fractions).

The median time lapse between referral and evaluation by
the RO service was 1 day, with a mean of 1.4 � 1.6 days.
The median time lapse between referral and starting radia-
tion was 3.5 days, with a mean of 4 � 3.6 days. One patient
(4%) did not receive palliative radiotherapy because the area
was previously irradiated to the maximum tolerable dose.

Discussion
The median age of the patients is 54 years and matches
the median age of our PC population. The PC population
in SA is generally younger than the median age (70 years)
of PC patients in Western countries.10-11,16-17 Previous
international reports have suggested that the referral of
cancer patients by non-oncologists for palliative radio-
therapy is suboptimal.18-20 In the United States, an esti-
mated 3% of hospice patients received radiotherapy in
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2002.21 Another North American study on a large group
of Canadian patients who died with cancer had shown a
significantly greater proportion of patients received palli-
ative radiotherapy treatment (22.3%).22 Other researchers

have reported on the rate of radiotherapy use in patients
with specific cancers such as lung or colorectal.23-24

It is obviously difficult to compare referral rates of the
various available reports due to the variations in method-
ologies and patient populations. Patients in their final few
weeks of life, like those in our PCU, may be less expected
to need a referral to radiotherapy in contrast to patients
responding to therapy and whose life expectancy would
probably be substantially longer. We did not come across
any previous reports examining referral rates from a PCU
to radiotherapy service located within the same health
institution.

The literature suggests that underutilization of pallia-
tive radiotherapy in end-of-life care may be attributable to
many factors including a lack of awareness among health
professionals, financial constraints, waiting time, trans-
portation difficulties and a short life expectancy.25-28 In
our setting, we believe that PC health professionals are
generally aware of the role of radiotherapy in palliation. In
all, 96% of referrals (23/24) to RO were judged appro-
priate by RO specialists; although it may be validly argued
that our data did not show evidence that all patients who
may have benefited from radiotherapy were actually re-
ferred. Similarly, financial constraints, waiting time and
transportation difficulties do not seem to explain the low
referral rate, given that treatment in our setting is free of
charge and that our radiotherapy facility and PCU are in
the same institution. Referral to the RO service in our
institution has generally been smooth and without signif-
icant delay in the process of consultation, planning, and
treatment delivery. However, there seems to be a need for
improvement, given a Canadian experience that had suc-
cessfully demonstrated the feasibility of completing the
whole process in the same day despite the fact that pa-
tients needed to receive radiotherapy outside the referring

TABLE 1 Patients’ characteristics (n � 25)

Age (years)

Mean 53.2

Standard Deviation 12.3

Median 54

Range 29-74
Primary cancer n %

Gastrointestinal 7 28

Breast 5 20

Head & neck 4 16

Genitourinary 3 12

Others 6 24

Total 25 100
Sex

Male 13 52

Female 12 48

Total 25 100
Performance status

ECOG*

3 12 48

4 13 52

Total 25 100
*ECOG: Eastern Cooperative Oncology Group performance status (ranging
from 0 � fully active to 5 � deceased).

TABLE 2 Indication of radiotherapy according to the
sites irradiated

Site Indication n %

Bone

Lumbar spine Pain (one patient
had SCC*)

6 18.7

Thoracic spine Pain 5 15.6

Cervical spine Pain 2 6.3

Pelvis Pain 6 18.7

Other bones Pain 9 28.1

Brain Brain metastasis 2 6.3

Others

Oral cavity Bleeding 2 6.3

Total 32 100
*SCC: Spinal cord compression.

TABLE 3 Dosage and fractionation pattern of
radiotherapy

Radiotherapy
dose (Gy)

Number of
fractions

Number of
patients %

20 5 10 41.7

18 3 3 12.5

15 3 2 8.3

13 2-3 2 8.3

12 2 1 4.2

9 1 3 12.5

8 1 2 8.3

5 1 1 4.2

Total 24 100
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hospital.29 That being said, it is more likely that the
short-life expectancy and poor performance status of pa-
tients in our PCU may possibly be the main reasons
explaining our reported referral rate.

The RO service at KFSHRC-R has created its own filing
system (separate from the hospital medical record) contain-
ing detailed radiation-treatment information for each patient
as well as detailed demographic data including a photograph
of the patient’s face. The hospital medical record for a
patient may or may not contain information on the radio-
therapy delivered. This explains the fact that one referred
patient in our sample did not receive radiation as the detailed
RO record confirmed previous treatment to the same site
using the maximum dosage. Although other researchers
have reported that females and older persons who died with
cancer were less likely to receive palliative radiotherapy, our
small sample failed to show age or sex preponderance.22 Our
findings are obviously in agreement with others who found
that the most common indication for referral is painful bony
metastasis.21

Conclusion
The small minority of patients in the PCU referred for
radiotherapy were deemed appropriate by radiation oncolo-
gists despite their poor performance status and limited time
remaining. In a PCU with similar admission criteria (ie,
patients with advanced disease and all disease-modifying
options have been exhausted), the availability of a radiother-
apy facility in close proximity may be a privilege but not a
necessity. This study has shown that PC physicians are very
specific in their referrals to radiotherapy. Future research
may need to determine whether the PC physicians are iden-
tifying and referring the majority of patients in the PCU
who would benefit from a referral to the RO service. The list
of educational seminars in our program for the coming
academic year (2013) will include the role of radiotherapy in
the palliation of symptoms.
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