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Analgesic management in radiation 
oncology for painful bone metastases

Bone metastases are a common cause of pain 
in patients with advanced cancer, with about 
three-quarters of patients with bone metas-

tases experiencing pain as the dominant symptom.1
Inadequately treated cancer pain impairs patient 
quality of life, and is associated with higher rates of 
depression, anxiety, and fatigue. Palliative radiother-
apy (RT) is e�ective in alleviating pain from bone 
metastases.4 Local �eld external beam radiotherapy 
can provide some pain relief at the site of treated 
metastasis in 80%-90% of cases, with complete pain 
relief in 50%-60% of cases.5,6 However, maximal pain 
relief from RT is delayed, in some cases taking days 
to up to multiple weeks to attain.7,8 �erefore, optimal 
management of bone metastases pain may require the 
use of analgesics until RT takes adequate e�ect. 

National Comprehensive Cancer Network 
(NCCN) Guidelines for Adult Cancer Pain (v. 
2.2015) recommend that pain intensity rating (PIR; 
range, 0-10, where 0 denotes no pain and 10, worst 
pain imaginable) be used to quantify pain for all 
symptomatic patients. �ese guidelines also recom-
mend the pain medication regimen be assessed for 
all symptomatic patients. For patients with moder-
ate or severe pain (PIR of ≥4), NCCN guidelines 
recommend that analgesic regimen be intervened 
upon by alteration of the analgesic regimen (initiat-
ing, rotating, or titrating analgesic) or consideration 
of referral to pain/symptom management specialty.

Previous �ndings have demonstrated inadequate 
analgesic management for cancer pain,2,9 including 
within the radiation oncology (RO) clinic, suggest-

Accepted for publication December 6, 2017. Correspondence: Michael A Garcia, MD, MS; michael.garcia@ucsf.edu. 
Disclosures: The authors report no disclosures or con�icts of interest. JCSO 2018;16(1):e8–e13. ©2018 Frontline Medical 
Communications. doi: https://doi.org/10.12788/jcso.0388

Background Radiotherapy (RT) effectively palliates bone metastases, but pain relief may be delayed and need analgesic manage-
ment. National Comprehensive Cancer Network (NCCN) Guidelines for Adult Cancer Pain recommend alteration of analgesic 
regimen for a pain intensity rating (PIR) of ≥4/10 (range, 0-10; 0 denotes no pain and 10, worst pain imaginable). 
Purpose To evaluate frequencies of analgesic regimen assessment and intervention in radiation oncology (RO) consultations for 
bone metastases and evaluate the impact of a dedicated palliative RO service.
Methods Investigators reviewed consultation notes for 271 patients with bone metastases who were treated at 2 cancer centers 
at time points before and after implementation of a palliative RO service at Center 1. The service had not been implemented at 
Center 2 during the study time periods. The analgesic regimen assessment rate was recorded for symptomatic patients, and the 
analgesic intervention rate was recorded for those with a PIR of ≥4.
Results The median PIR for painful metastases was 5 (interquartile range [IQR], 2-7), and 51% of those assessed had a PIR of ≥4. 
Analgesic regimen was reported for 38% of symptomatic patients. Analgesic intervention occurred for 17% of patients with a PIR 
of ≥4. Palliative RO service patients had higher rates of analgesic assessment (59.5% vs 33.5%, respectively; P = .002) and in-
tervention (31.6% vs 9.2%, P = .01) compared with those not seen in the service. There was no signi�cant difference in analgesic 
assessment or intervention between nondedicated palliative RO care at the 2 centers.
Limitations Retrospective design, reliance on documentation for evaluating analgesic management
Conclusions At 2 cancer centers, half of the patients with bone metastases who received RT had a PIR of ≥4, yet only a minority 
had analgesic assessment and intervention, indicating a need for quality improvement in RO. Integrated palliative RO care is as-
sociated with improved analgesic management in accordance with NCCN guidelines.
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ing that patients seen in consultation for palliative RT may 
experience uncontrolled pain for days to weeks before the 
onset of relief from RT. Possible reasons for inadequate 
acute pain intervention in the RO clinic may be provider 
discomfort with analgesic management and infrequent for-
mal integration of palliative care within RO.10

Limited single-institution data from the few institutions 
with dedicated palliative RO services have suggested that 
these services improve the quality of palliative care delivery, 
as demonstrated by providers perceptions’ of the clinical 
impact of a dedicated service11 and the implementation of 
expedited palliative RT delivery for acute cancer pain.12,13

To our knowledge, the impact of a dedicated palliative RO 
service on analgesic management for cancer pain has not 
been assessed.

Here, we report how often patients with symptomatic 
bone metastases had assessments of existing analgesic 
regimens and interventions at RO consultation at 2 can-
cer centers. Center 1 had implemented a dedicated pallia-
tive RO service in 2011, consisting of rotating attending 
physicians and residents as well as dedicated palliative care 
trained nurse practitioners and a fellow, with the service 
structured around daily rounds,11 whereas Center 2 had not 
yet implemented a dedicated service. Using data from both 
centers, we assessed the impact of a palliative RO service 
on analgesic assessment and management in patients with 
bone metastases.

Methods
We searched our institutional databases for patients seen 
in RO consultation for bone metastases using ICD-9 code 
198.5, and retrospectively reviewed consultation notes for 
those patients during June-July 2008, January-February 
2010, January-February 2013, and June-July 2014. �ose 
time periods were chosen as evenly spaced representative 
samples before and after implementation of a dedicated 
palliative RO service in 2011 at Center 1. Center 2 did not 
implement a dedicated palliative RO service in these time 
periods.

Within consultation notes, we recorded the following 
data from the History of the Present Illness section: symp-
toms from bone metastases (symptomatic was de�ned as 
any pain present); PIR (range, 0-10); and whether or not 
the preconsultation analgesic regimen was reported for 
symptomatic patients (including analgesic type, dosing, 
e�ectiveness, and adherence).

Documentation of the analgesic regimen in the history 
section of the notes was considered the proxy for analgesic 
regimen assessment at time of RO consultation. Analgesics 
within the Medications list, which were autopopulated in 
the consultation note by the electronic medical record, were 
recorded. 

Whether or not pain was addressed with initiation or 
titration of analgesics for patients with a PIR of ≥4 was 

recorded from the Assessment and Plan portion of the 
notes, and that metric was considered the proxy for pain 
intervention. In addition, the case was coded as having 
had pain intervention if there was documentation of the 
patient declining recommended analgesic intervention, or 
the patient had been referred to a symptom management 
service for intervention (eg, referral to a specialty palliative 
care clinic), or there was recommendation for the patient 
to discuss uncontrolled pain with the original prescriber. A 
PIR of 4 was chosen as the threshold for analgesic inter-
vention because at that level, NCCN guidelines for can-
cer pain state that the analgesic regimen should be titrated, 
whereas for a PIR of 3 or less, the guidelines recommend 
only consideration of titrating the analgesic. Only patients 
with a documented PIR were included in the pain inter-
vention analysis. 

Frequencies of analgesic assessment and analgesic inter-
vention were compared using t tests (Wizard Pro, v1.8.5; 
Evan Miller, Chicago IL).

Results
A total of 271 patients with RO consultation notes were 
identi�ed at the 2 centers within the 4 time periods (Table 
1). Patient characteristics included a median age of 63 years, 
and a median score on the Karnofsky Performance Status 
Scale (KPS) of 70 (range, 0-100; 100 = able to carry on 
normal activity and work, 0 = dead) and 1 on the Eastern 
Cooperative Oncology Group (ECOG) Performance 
Status measure (range, 1-5; 1 = fully active, able to carry on 
all predisease performance without restriction, 5 = dead). 
�ere were no signi�cant di�erences between Center 1 
and Center 2 patients for age, KPS/ECOG, cancer type, 
or bone metastasis site (Table 2). Ninety-two percent of 
all patients were reported as symptomatic from the bone 
metastases, and of those symptomatic patients, 62% had 
their PIRs recorded. Of patients who had a PIR recorded, 
51% had a PIR of ≥4 at time of RO consultation. �e 
median PIR for painful bone metastases was 5 (IQR 2-7). 
In all, 23% of patients at Center 1 were seen within the 
dedicated palliative RO service. 

TABLE 1 Patients identi�ed at Centers 1 and 2a (N = 271)

Period Center 1, n (%) Center 2, n (%)

Jun-Jul 2008 8 (3.0) 16 (5.9)

Jan-Feb 2010 37 (13.7) 16 (5.9)

Jan-Feb 2013 70 (25.8) 15 (5.5)

Jun-Jul 2014 85 (31.4) 24 (8.9)

   Total patients 200 (73.8) 71 (26.2)

aThe time periods were chosen as evenly spaced representative samples 
before and after implementation in 2011 of a dedicated palliative radiation 
oncology service at Center 1. The service was not implemented at Center 2.

Garcia et al



e10 THE JOURNAL OF COMMUNITY AND SUPPORTIVE ONCOLOGY  g  January-February 2018 www.jcso-online.com 

Original Report

Among symptomatic patients, any component of the 
preconsultation analgesic regimen (including analge-
sic type, dosing, pain response, and adherence) was doc-
umented for 37.9% of the entire cohort at RO consul-
tation (Table 3). At Centers 1 and 2, the frequencies of 
analgesic regimen assessment were documented for 41.3% 
and 28.1%, respectively (P = .06). Among symptomatic 
patients, 81.5% had an opioid or nonopioid analgesic listed 
in the Medications section in the electronic medical record 
at time of consultation.

Patients seen on the dedicated palliative RO service 
at Center 1 had an analgesic assessment documentation 
rate of 59.5%, whereas the patients not seen on a pallia-
tive RO service (ie, patients seen on a nonpalliative RO 
service at Center 1 plus all patients at Center 2) had 

an assessment documentation rate of 33.5% (P = .002; 
Figure 1). �ere was no signi�cant di�erence between 
rates of analgesic regimen assessment between patients 
seen at Center 2 and patients seen within nondedicated 
palliative RO services at Center 1 (28.1% vs 35.9%, 
respectively; P = .27).

In patients seen at Center 1 only, those seen on the pal-
liative RO service had a higher documentation rate of anal-
gesic assessment compared with those seen by other ser-
vices after implementation of the dedicated service (59.5% 
vs 38%, respectively; P = .018). Time period (after versus 
before 2011) was not signi�cantly associated with the rate 
of documentation of analgesic assessment at either Center 
1 (after vs before 2011: 44.4% vs 31%, P = .23) or Center 2 
(31.4% vs 24.1%, P = .60).

TABLE 2 Characteristics for patients with bone metastases treated at 2 cancer centers before and after implementation of a palliative RO 
service at Center 1

Characteristic
Group

Total (N = 271)Center 1 (n = 200) Center 2 (n = 71)

Median age, y (range) 64 (31-93) 62 (36-88) 63 (31-93)

Median KPSa/ECOGb 70/1 70/1 70/1

% of 200 patients % of 71 patients % of 271 patients

Gender, %

   Male 51.0 59.2 53.1

   Female 49.0 40.8 46.9

Primary cancer, %

   NSCLC 30.0 23.9 28.4

   Breast 18.0 18.3 18.1

   Prostate 13.5 18.3 14.8

   RCC   7.0 8.4   7.4

   Other 31.5 31.1 31.3

Bone metastasis site/s, %

   T spine 17.0 21.1 16.6

   L spine 11.5 15.5 12.5

   Femur 13.5   7.0 11.8

   Pelvis 11.0 25.3   8.5

   Multiple 28.0 15.5 25.8

   Other 19.0 15.6 24.8

Bone metastasis symptomatic, %

   Yes 92.0 90.1 91.5

   No  7.5   9.9   8.1

   Not reported 0.5 0   0.4

ECOG, Eastern Cooperative Oncology Group Performance Status; KPS, Karnofsky Performance Status Scale; NSCLC, non–small-cell lung cancer; RCC, renal cell 

carcinoma

aKPS range is 0-100, where 100 = able to carry on normal activity and work, and 0 = dead. bECOG range is 1-5, where 1 = fully active, able to carry on all pre-dis-
ease performance without restriction, and 5 = dead.
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Among patients with a PIR of ≥4, analgesic intervention 
was reported for 17.2% of patients within the entire cohort 
(20.8% at Center 1 and 0% at Center 2, P = .05). Among 
those with a PIR of ≥4, documentation of analgesic assess-
ment noted in the History of the Present Illness section 
was associated with increased documentation of an analge-
sic intervention in the Assessment and Plan section (25% 
vs 7.3%; odds ratio [OR], 4.22; 95% con� dence interval 
[CI], 1.1-16.0; P = .03).

Patients seen on the dedicated palliative RO service at 
Center 1 had a documented analgesic intervention rate of 
31.6%, whereas the patients not seen on a palliative RO 
service (ie, those seen on a nonpalliative RO service at 

Center 1 plus all patients at 
Center 2) had a documented 
analgesic intervention rate of 
9.2% (P = .01; Figure 2). � ere 
was no statistically signi� cant 
di� erence between rates of 
documentation of an analgesic 
regimen intervention between 
patients seen at Center 2 and 
patients seen within nondedi-
cated palliative RO services 
at Center 1 (0% vs 17.2%, 
respectively; P = .07).

Looking at only patients 
seen at Center 1, patients with 
a PIR of ≥4 seen on the ded-
icated palliative RO service 
had a nearly signi� cant higher 
rate of documented analge-
sic interventions in the time 
period after implementation 
of the dedicate service (31.6% 

if seen on the dedicated service vs 12% if seen on a non-
dedicated service, P = .06).

Discussion
Multiple studies demonstrate the undertreatment of can-
cer pain in the outpatient setting.2,9,14,15 At 2 cancer centers, 
we found that about half of patients who present for con-
sideration of palliative RT for bone metastases had a PIR 
of ≥4, yet only 17% of them had documentation of anal-
gesic intervention as recommended by NCCN guidelines 
for cancer pain. Underlying this low rate of appropriate 
intervention may be the assumption of rapid pain relief by 
RT. However, RT often does not begin at time of consulta-

TABLE 3 Analgesic assessment

EMR section heading

Frequency reported

All patients
(N = 271)

Palliative RO: 
Center 1
(n = 45)

Nonpalliative RO:
Centers 1,  2

(n = 226)

History of the present illness

   Any regimen component 37.9 59.5 33.5

   Opioid type 33.5 52.4 29.6

   Opioid dosing 21.4 33.3 18.9

   Number of opioids 19.8 38.1 16

   Nonopioid analgesics 16.5 23.8 15

   Response to regimen 28.2 38.1 26.2

   Adherence to regimen 8.5 16.7 6.8

Medication list

   Opioid analgesics 71.8 78.6 70.4

   Nonopioid analgesics 56 73.8 52.4

FIGURE 1 Analgesic regimen assessment documentation rates 
among patients seen on a designated palliative service and 
nondesignated palliative services.

FIGURE 2 Analgesic intervention documentation rates 
among patients with a  pain intensity rating of ≥4 seen on 
a designated palliative service and nondesignated pallia-
tive services.
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tion,16 and maximal pain relief may take days to weeks after 
commencement of RT.17 It is estimated that a quarter of all 
patients with cancer develop bone metastases during the 
course of their disease,12 and most of those patients su�er 
from pain. �us, inherent delay in pain relief before, during, 
and after RT results in signi�cant morbidity for the can-
cer patient population if adequate analgesic management is 
not provided.

 �e low rate of appropriate analgesic intervention at the 
time of RO consultation may also be related to the low 
incidence of proper analgesic assessment. In our cohort, 
80% of symptomatic patients had an opioid or nonopioid 
analgesic listed in their medications within the electronic 
medical record at time of consultation, but only 38% had 
the analgesic regimen and/or its e�ectiveness described 
in the History of the Present Illness section of the record. 
Inattentiveness to analgesic type, dosing, and e�ectiveness 
during consultation may result in any inadequacies of the 
analgesic regimen going unnoticed. Consistent with this 
notion, we found that the rate of appropriate intervention 
for patients with a PIR of ≥4 was higher among patients 
who had analgesic regimen reported in the consultation 
note. �us, interventions to implement routine review 
and documentation of the analgesic regimen, for example 
within the electronic medical record, may be one way to 
improve pain management.

Another possible reason for low rates of acute pain man-
agement within the RO clinic is low provider con�dence 
in regard to analgesic management. In a recent national 
survey, 96% of radiation oncologists stated they were at 
least moderately con�dent with assessment of pain, yet 
only 77% were at least moderately con�dent with titrat-
ing opioids, and just 56% were at least moderately con-
�dent with rotating opioids.10 Educational interventions 
that improve providers’ facility with analgesic manage-
ment may increase the frequency of pain management in 
the RO clinic.

Patients seen on the dedicated palliative RO service 
had signi�cantly higher rates of documented analgesic 
regimen assessment and appropriate intervention dur-
ing RO consultation, compared with patients seen at 
Center 2 and those not seen on the dedicated palliative 
RO service at Center 1. �e improvements we observed 
in analgesic assessment and intervention at Center 1 
for patients seen on the palliative RO service are likely 
owing to involvement of palliative RO and not to secu-
lar trends, because there were not similar improvements 
for patients at Center 1 who were not seen by the pallia-
tive RO service and those at Center 2, where there was 
no service.

At Center 1, the dedicated palliative RO service was cre-
ated to provide specialized care to patients with metastatic 
disease undergoing palliative radiation. Within its struc-
ture, topics within palliative RO, such as technical aspects 

of palliative RT, symptom management, and communica-
tion are taught and reinforced in a case-based approach. 
Such palliative care awareness, integration, and education 
within RO achieved by the palliative RO service likely con-
tribute to the improved rates of analgesic management we 
found in our study. We do note that rate of analgesic inter-
vention in the palliative RO cohort, though higher than in 
the nonpalliative RO group, was still low, with only a third 
of patients receiving proper analgesic management. �ese 
�ndings highlight the importance of continued e�ort in 
increasing providers’ awareness of the need to assess pain 
and raise comfort with analgesic initiation and titration 
and of having dedicated palliative care clinicians embed-
ded within the RO setting.

Since the data for this study was acquired, Center 2 has 
implemented a short palliative RO didactic course for res-
idents, which improved their comfort levels in assessing 
analgesic e�ectiveness and intervening for uncontrolled 
pain.18 �e impact of this intervention on clinical care will 
need to be evaluated, but the improved provider comfort 
levels may translate into better-quality care.

Limitations
An important limitation of this retrospective study is the 
reliance on the documentation provided in the consulta-
tion note for determining frequencies of analgesic regi-
men assessment and intervention. �e actual rates of anal-
gesic management that occurred in clinic may have been 
higher than reported in the documentation. However, such 
discrepancy in documentation of analgesic management 
would also be an area for quality improvement. Inadequate 
documentation limits the ability for proper follow-up of 
cancer pain as recommended by a joint guidance statement 
from the American Society of Clinical Oncology and the 
American Academy of Hospice and Palliative Medicine.19,20

�e results of our study may also partly re¯ect a positive 
impact in documentation of analgesic management by a 
dedicated palliative RO service. 

Given the multi-institutional nature of this study, it 
may be that general practice di�erences confound the 
impact of the dedicated palliative RO service at Center 1. 
However, with excluding Center 2, the dedicated service 
was still strongly associated with a higher rate of analgesic 
assessment within Center 1 and was almost signi�cantly 
associated with appropriate analgesic intervention within 
Center 1.

We used a PIR of ≥4 as a threshold for appropriate anal-
gesic regimen intervention because it is what is recom-
mended by the NCCN guidelines. However, close atten-
tion should be paid to the impact that any amount of pain 
has on an individual patient. �e functional, spiritual, and 
existential impact of pain is unique to each patient’s experi-
ence, and optimal symptom management should take those 
elements into account. 
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Conclusion
In conclusion, this study indicates that advanced can-
cer patient pain assessment and intervention according to 
NCCN cancer pain management guidelines is not common 
in the RO setting, and it is an area that should be targeted 
for quality improvement because of the positive implica-
tions for patient well-being. Pain assessment and inter-
vention were greater in the setting of a dedicated structure 

for palliative care within RO, suggesting that the integra-
tion of palliative care within RO is a promising means of 
improving quality of pain management.
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