Metastatic bone disease is a commonly encountered
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Context: Metastatic bone disease is a commonly encountered problem in oncology practice. The most useful and cost
effective treatment is radiotherapy (RT). Different fractionation schedule of RT can be used to treat such condition.
Aims: Assessment of pain response in patients with vertebral bone metastasis after treating them with various
radiation fractionations and to compare the toxicity profile in the treatment arms.

Settings and Design: A prospective randomized study was designed to include total 64 patients from July
2010 to May 2011. Patients with histopathologically proven primary malignancy having symptomatic secondary
deposits to vertebra were selected for the study. Patients were randomized to two arms receiving multiple fraction
of RT with 30 Gy in 10 fractions and 8 Gy in single fraction RT, respectively.

Materials and Methods: Patients with age >75 years, Karnofsky Performance Status (KPS) <40, features of cord
compression were excluded from study. Initial pain response was assessed using Visual Analogue Scale (VAS)
and compared using the same scale at weekly interval up to 1 month after treatment completion.

Results: Arm A comprised of 33 patients while 31 patients were enrolled in Arm B. Baseline patient characteristics
were comparable. Eleven patients were lost to follow-up. Initial pain scores were 7.23 £ 0.765 and 7.51 £ 0.55
in arm A and arm B, respectively. Pain scores reduced significantly in both the arms after 1 month (4.39 + 1.82
in arm A; 5.25 + 2.39 in arm B). Time of initiation of pain response was earlier in arm A (P=0.0281), statistically
significant. Mild G-I toxicity was noted in both the arms but differences in two arms were not statistically
significant (P = 0.49), no interruption of treatment was required because of side effects.

Conclusions: Different fractionation of radiation has same response and toxicity in treatment of vertebral bone
metastasis. Single fraction RT may be safely used to treat these cases as this is more cost effective and less
time consuming. Studies may be conducted to find out particular subgroup of patients to be benefitted more by
either fractionation schedule; however, our study cannot comment on that issue.
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problem in oncology practice. Many patients with cancer,
though heavily treated, ultimately metastasize and a large
number of patients present as metastatic disease from
the beginning, One of the important sites of metastasis
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effects such as pain, pathological fracture, and spinal

cord compression.'! Treatment of bone metastasis is
DOL: . . . .
10.4103/0973-1075.105691 important issue to alleviate symptoms. Radiotherapy (RT)

is a modality frequently used for bone metastasis, usually
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as an outpatient treatment. However, RT requires daily
hospital attendance at a specialized center that may be
some distance from the patient’s home. A protracted course
of RT may cause considerable problems for patients,
especially those with poor performance status and limited
life expectancy. It also increases the workload of the
treatment center.?

In patients with bone metastasis use of single versus
multiple fraction of RT cause similar results as per
published data worldwide. Though high level of evidence
using single fraction RT is there, it is not a common
practice till now. This discordance between the results
of randomized trials and patterns of practice has been
highlighted in several practice-pattern surveys.?

In the present study, we address the clinical effects of
fractionation schedules in palliative RT to bone metastases
in a tertiary care hospital of eastern India. A prospective
study to compare most commonly used RT protocol of
30 Gy in 10 fractions with 8 Gy in single fraction as a
treatment of vertebral bone metastases was undertaken
herein. The responses in patients were compared with
those mentioned in international literature.

Our aim of the study was to compare the ability of different
fractionation of radiation therapy in patients with vertebral
metastases for response assessment with respect to the pain
relief and to compare acute toxicities of these schedules.

Adult patients of age not exceeding 75 years with
painful uncomplicated radiologically proven bone
metastases requiring palliative RT were eligible for the
study. Patients were kept on WHO analgesic ladder II
as per inclusion criteria. According to our institutional
protocol they were given Non steroidal anti-inflammatory
drugs (NSAID) combined with opioids. Patients had
Karnofsky Performance Status (KPS) 240 were included in
study. All patients had histopathologically proven primary
malignancy. Patients with cord compression or existing
or impending pathologic fracture and patients with wide
area of multiple spinal metastases, existing bone disease,
previous radiation to spine or any site overlapping the
treatment site were not accrued into the study. After written
informed consent, patients were randomized to palliative
RT with either 30 Gy in 10 fractions over 2 weeks (arm A)
or 8 Gy in a single fraction (arm B).
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Patients’ pain was evaluated just before start of treatment
using Visual Analogue Scale (VAS) for assessment of pain
intensity. A 10 cm straight line was drawn with 0 at one
end and 10 at other end. Patient was asked to mark his or
her present pain intensity assuming 10 as worst pain and
0 to be no pain. Then patients were planned for radiation
treatment.

Clinically tender spines were first identified and vertebral
levels were anatomically found out. Superior and inferior
field borders were kept on one uninvolved vertebra on both
sides. Lateral borders taken touching tips of transverse
processes. Field borders were marked by metal wires and
X-ray done. After confirmation of desired field borders
by radiologic picture plans were accepted.

Endpoints are defined as follows: Complete response:
Complete subjective response without analgesic increase.
Partial response: Reduction of 2 or more points (0-10 point
scale) without analgesic increase. Pain progression: Increase
in pain score 2 or more points with stable analgesic.

Acute toxicities were assessed using the Radiation Therapy
Oncology Group (RTOG) criteria for adverse events.
We have assessed acute Gastro intestinal (G-I) toxicity in
both treatment arms. Patients were followed every week
of treatment and at the end of 1 month of treatment. For
the patients of single fraction arm telephonic follow-up
was done weekly up to 1 month for response assessment.

Statistical analysis was done by MedCalc Software
Version 11.6.1° 1993-2011 (Last modified: June 6, 2011).
Chi-square and independent samples ¢-tests were used for
comparison between the patient groups. Mann—Whitney
test was done for independent samples to compare pain
response at 1 month and G-I toxicities.

We have randomized 64 patients in our treatment arms
from July 2010 to May 2011. Arm A comprised of
33 patients while 31 patients were enrolled in arm B.
Baseline patient characteristics were comparable in both
the arms. Median age was 58 years (range 55-64) and
00 years (range 56-63) in arm A and arm B, respectively.
Male patients were predominant in both the arms (84.8%
inarm A, 80.6% in arm B), patients with KPS score 40 and
50 were predominant in both the arms. Most of the patients
had primary site of malignancy from prostate (81.8% in
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arm A and 77.4% in arm B). Most common metastatic sites
were thoracic and lumbar spine in both the arms [Table 1].

Unfortunately 11 patients (7 in arm A and 4 in arm B) did
not come for follow-up and could not be contacted and
one patient after randomisation did not come for treatment.
Total 56 patients (87.5%) came for follow up after 1 month.
Initial pain scores were 7.23 £0.765 and 7.51 £ 0.55 in arm
A and arm B, respectively. Grade of pain was significantly
reduced in both the arms after treatment [Table 2].
According to VAS pain score progressive pain were seen in
15.4% (n=4) in arm A and 23.1% (7 = 6) in arm B. Other
patients reported to have partial pain response (84.6% in
arm A and 76.9% in arm B). Those having partial pain
response were shifted to changed analgesic regime. Two
patients from arm A and three from arm B claimed no need
for analgesics, 22 patients (12 in arm A and 10 in arm B)
could be kept on NSAIDs and 15 (7 in arm A, 8 in arm B)
still needed opiods.

All patients finished their scheduled course of RT without
incident. Side effects included only mild gastrointestinal
disturbances. Eight patients (12.1%) suffered from
grade 2 toxicities while only two (3%) faced grade 3 G-I
adverse effects [Table 3]. Differences in two arms were
not statistically significant (P = 0.49) no interruption of
treatment was required because of side effects.

After 1 month of treatment using the same VAS scale we
found median pain scores were four (95% CI 3.25-4.89) and
five (95% CI 4.2-5.47) in arm A and arm B, respectively, but
statistically non-significant (P = 0.1032). Time of initiation
of pain response was eatlier in arm A (P = 0.0281),
statistically significant [Table 4].

Patients having partial pain response were 44.23% (n = 23)
in age >60 years and 36.53% (n = 19) in age
<60 years (P = 0.9351). Linear trend of grade of pain
reduction was found with increasing age but statistically
non-significant.

Two large contemporary multicentric randomized trials™‘!

and a meta-analysis of 16 randomized trials, 4 have found
no significant difference in the probability of achieving pain
relief with different fractionation schedules of localized RT
in painful uncomplicated bone metastases. Published results
of a North American multicenter trial RTOG 97-14)1" and
a meta-analysis of 12 randomized trials® have confirmed
those findings. Hartsell et al. found the results between
single versus multiple fractionation comparable in terms of
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toxicity. They reported 3-month complete pain relief in 8/1
fraction 15% versus 18% in multiple fraction (statistically
non-significant [NS]); partial 50% versus 48% (NS);

Table 1: Baseline demographic and clinical
characteristics of the study population

Characteristics Arm A n=33 Arm B n=31
30 Gy/10#/2 weeks 8 Gy/single fraction
No % No %
Sex
Male 28 84.8 25 80.6
Female 5 15.2 6 19.4
Age
Median 58 60
Range 55-64 56-63
KPS
40 10 30.3 12 38.7
50 13 39-4 10 323
60 5 15.2 4 12.9
70 5 15.2 5 16.1
Primary
Breast 3 9.1 6 19.4
Cervix 2 6.1 o o
Lung 1 3 1 3.2
Prostate 27 81.8 24 77-4
Metastasis
Cervical 2 6.1 1 3.2
Lumbar 18 544 20 64.5
Sacral 3 9.1 2 6.5
Thoracic 10 30.3 8 25.8

KPS, Karnofsky performance status

Table 2: Comparison of pain score before and
after treatment

Pain before treatment Pain after 1 month of P
treatment
Mean 95% Cl SD Mean 95%Cl SD
ArmA 7.23 6.96-7.5 0.765 4.39 3.66-5.13 1.82 <0.0001
Arm B 7.51 7.3-7.72 0.55 5.25 4.27-6.21 239  <0.0001

Cl, Confidence interval; SD, Standard deviation

Table 3: G-I toxicities

ArmA Arm B P value
n % n %
o 21 81.8 28 87.5 0.49
2 4 12.1 4 12.5
3 2 6.1 o o

G-I, Gastro intestinal

Table 4: Time of response from D1 of treatment

Median 95%Cl SD P value
ArmA 6.5 6-7 FI%G) 0.0281
Arm B 8 6.9-8 1.4

Cl, Confidence interval; SD, Standard deviation

Indian Journal of Palliative Care / Sep-Dec 2012 / Vol-18 / Issue-3



Majumder, et al.: Single fraction versus multiple fraction radiotherapy

stable 26% versus 24%; progressive 9% versus 10%. Acute
toxicity was significantly high in 30/10 fraction than 8/1
fraction arm: 17% versus 10%. Retreatment was higher in
single fraction arm 18% versus 9%."

Konski et al. published results from retreatment data
of RTOG 97-14 and concluded patients receiving 8 Gy
in a single fraction had significantly higher retreatment
rates compared with patients receiving 30 Gy in 10
fractions.”! Randomized multicentric trial done by Kaasa
et al. reported no difference in pain intensity, global
quality of life (QoL), fatigue, or opioid/non-opioid
analgesics (NS). Median overall survival 8 Gy 9.6 months
versus 30 Gy 7.9 months (NS).[""

One study differs slightly in results. Roos et al. found
better outcome in multiple fraction arm when 20 Gy/5
fractions was used. 8/1 was not shown to be as effective as
20/5, nor was it statistically significantly worse. Outcomes
were generally poorer for 8/1, although the quantitative
differences were relatively small.""! Dutch Bone Metastasis
Study in 2010 has shown that pain responded in ~50%
of patients with short survival, regardless of fractional
schema. Single fraction should be preferred, and additional
palliative measure remain essential.['?

Our findings are also in agreement, showing no significant
difference in the degree of pain relief or in the response
rate with treatment using either 8 Gy in 1 fraction or 30 Gy
in 10 fractions in patients.

Despite the high-level evidence published in international
literature, several practice-pattern surveys conducted
among radiation oncologists in various countries
have shown limited use of single fractions for bone
metastases.’® Haddad et al. studied a Canadian
specialized academic palliative RT program and
demonstrated that only one-third of palliative RT courses
for bone metastases were prescribed using a single
fraction.” Chow et al. argued that, instead of further
dose fractionation trials in bone metastases, perhaps
resources could be better invested in other research
areas.""! For example, the strong preference of clinicians
to use multiple fractions for spinal metastases is likely
a result of concern for the intermediate complications
of bone metastases such as sub-acute cord compression
and pathologic fracture. A systematic review by Sze
et al.® demonstrated a rate of pathologic fracture in
single-fraction RT patients that was 1.82 times the rate
in multi-fraction patients, although the absolute rate of
difference was only 1.3%. In addition, the meta-analysis
mentioned earlier showed a trend for increasing rates of
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spinal cord compression in both single- and multi-fraction
patients, but the number of events was too small to allow
for testing of the difference.

Price et al. has previously also showed no difference in
speed of onset, duration of pain relief at 12 wecks. Pain
relief was independent of histology. Re-irradiation was
possible more likely with 8/1 schedule but increased
analgesic use in 30/10.1"%

In the report of Tong et al. new fractionation was used
like 15 Gy/3 fractions for multiple metastases and reported
90% with some pain relief. 54% eventually had complete
pain relief. No difference between RT regimens in pain
relief. No difference among regimens in promptness of
pain relief, except there was an association between the
dose and the promptness to complete pain relief (fastest
in 15 Gy, slowest in 25 Gy group); no difference in the
duration of pain relief.!"’!

In our study, we found both the radiation fractionation
schedule for palliative vertebral mets treatment is equally
effective in pain control. These findings match with the
present literatures. Mild G-I toxicities are comparable in
both the arms. Percentage of patients with partial pain
response was greater in age >00 years in both the group but
these finding did not reach statistical significance. Time of
initiation of pain response was earlier in arm A (multiple
fractions RT) which was the only significant finding.

Multiple fractions RT for treatment of metastatic bone
disease are a common practice still in many institutions.
We think single fraction RT for this purpose can safely
be administered without any hesitation because standard
literature supports for it and our study is also pointing to
the similar results. The area which needs to be explored
is any association between treatment outcome and patient
characteristics such as age, primary, and sites of metastasis.
If this sort of studies is conducted in future, subgroup
of patients likely to be benefitted from any particular
fractionation RT could be identified.
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