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Abstract Background: Numerous randomised controlled trials had proven the effectiveness of palliative external

~ beam radiotherapy (PRT) in symptom relief and improvement in the quality of life for patients with
either locally advanced or metastatic breast cancer. However, reports on patient survival after PRT
treatment are limited and disease site specific. The aim of this study is to find the effect of metastatic
sites and the impact of dose fractionation schemes on the survival of breast cancer patients after
PRT treatment.

Methods: We retrospectively reviewed patients’ data with both locally advanced and metastatic breast
cancers that were treated with palliative radiotherapy between 2005 and 2009. Radiotherapy doses ranging
between 5 and 35 Gy/2.5 and 8 Gy per fraction were used for the treatment. Patients’ survivals were
evaluated using Kaplan-Meier method and Cox hazard ratio. Actuarial survival rates were also conducted
for 1, 2 and 3 years after PRT.

Results: Five hundred and eighty-four patients were eligible during the study period. Their mean age was
45.9 years. Only 0.7% were males. More than two-thirds of the patients (72.1%) presented with metastatic
disease and 34.9% of them had multiple sites of metastasis. The most common prescribed radiation doses
and their fractionation numbers ranged between 13 and 28 Gy in 4-9 fractions. Visceral sites of metastasis
were significantly associated with poor survival, and treatment with longer radiation courses (=21 Gy/=7#)
has a significant survival advantage. An actuarial survival rate of 85% of patients was observed beyond 1*
year after PRT.

Conclusion: Sites of metastasis have a significant impact on survivals of breast cancer patients, with better
survivals among patients with bone and soft-tissue locations compared to those located in the visceral
organs. PRT treatment with longer dose fractionation schemes has a significant survival benefit in advanced
breast cancer patients.
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INTRODUCTION

The incidence of breast cancer in Nigeria is increasing
from 15.3/100,000 to 33.6/100,000." Majority of these
patients present with advanced disease which is either
locally invasive or metastatic.' In Nigeria, and indeed
many developing countries, a combination of poor health
education, poverty and a high patronage of non-orthodox
healing centres contributed to late presentation of breast
cancer in many hospitals,> with high number of metastatic
disease and poor disease survival.* This is worsened by the
non-adherence to treatment schedule among the patients.
The burden of caring for these large numbers of patients
in a low-resource country like Nigeria is enormous, and
sometimes patients will be left with varieties of physical and
psychological symptoms, leading to unnecessary suffering.’

Various studies have reported low survival in metastatic
breast cancer patients across the world;*® in such patients,
the aim of the treatment is usually palliative with specific
objectives of ensuring symptom control, improving quality
of life and prolongation of survival.”'’ To achieve and
improve upon these objectives, palliative external beam
radiotherapy (PRT) remains the promising treatment
modality for palliation of both locally advanced cancer
and metastatic disease. The major problem with locally
advanced breast cancer is ulceration, bleeding and
foul-smelling serosanguinous discharge. These lesions
cannot be operated in most cases because of wider area
of involvement. Local irradiation of such lesions is the
commonly available method of treatment that gives a
gratifying result. Numerous scholars have reported about
the effectiveness of PRT in relieving symptoms associated
with cancer metastasis,'"'” but reports on patients’ survivals
after treatment remain rare, with a majority of scholars
focusing on the effect of different fractionation regimens
and total radiation doses in organ-specific survival (bone,
brain metastasis and spinal compression).'®?' This study
aimed at finding the median survival of patients with
different sites of metastasis after PRT treatment and also
to look at the impact of dose fractionation schemes on
the survival.

MATERIALS AND METHODS

Patients

We retrospectively reviewed data from patients with
advanced breast cancer (stages 3 and 4) that were treated
with palliative radiotherapy in the University College
Hospital (UCH), Ibadan, from 2005 to 2009. Only patients
with histological and radiological confirmation of breast
cancer and metastatic sites, respectively, were considered
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eligible. Extracted information includes biodata, presenting
complaint, sites of metastasis and treatment records. Vital
status of each patient was confirmed via phone calls. Those
not contacted on calls were considered lost to follow-up
and were not included in the analysis.

Treatment

Palliative external beam radiotherapy (using Cobalt
machine) doses ranging between 5 and 35 Gy/2.5 and 8 Gy
per fraction were used to treat patients between 1 and 10
working days. The target volume consisted of the primary
lesion with margins of 1-3 cm, using mostly direct single
field for spinal vertebral deposits or two opposing fields
in some other parts of the body. Treatment fields were
localised clinically with the help of radiographs (X-rays and
computed tomography scans) and marked with hands using
a ruler and a permanent marker. Other treatment modalities
given before, during and after the PRT include analgesics,
steroids, hormones, biphosphonates and chemotherapy.

Statistical analysis

Statistical analysis was performed using the SPSS software
version 20 (SPSS Inc., Chicago, 1L, USA). Survival period
was defined from the 1* day a patient started palliative
radiotherapy treatment until the time of death or still alive as
at the time of confirmation. Those patients who died before
or survived beyond the stated period of events (median
survival time and 3-year acturial period) were censored.
Median survival time was evaluated using Kaplan—Meier
method, and log rank test was used to determine differences
in median survivals with respect to metastatic sites. Actuarial
survival rates were also conducted for 1, 2 and 3 years after
PRT. Cox hazard ratio (HR) was also used to evaluate the
individual risk of death due to metastatic sites and use of
different dose fractionation schemes. All the analyses were
conducted at 5% o level of significance.

RESULTS

Five hundred and eighty-four patients were found eligible
during the study period, with only 0.7% (4 of 584) of male
patients. Their ages ranged between 23 and 93 years with a
mean age of 45.9 years and an average annual referral rate
of 117 patients per year. Majority of patients were referred
from centres without radiotherapy facilities [Table 1].
Pain was the most common single presenting symptom
accounting for 11.6% of all the presenting complaints
[Table 2]. More than two-thirds of the patients (72.1%)
presented with metastatic disease and 34.9% of them had
multiple sites of metastasis [Table 3]. Table 4 summarises the
range of radiation doses (5-36 Gy) with their corresponding
fractionation numbers used for PRT treatment.
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Atthe time of this study, 33.7% of patients were alive, 40.4%
were dead and 25.9% were lost to follow-up [Table 5].
Table 6 summarises differences in median survival according
to metastatic sites (bone —33.8 months, brain — 7.1 months,
liver — 14 months, lungs — 18.8 months, superior
venacaval obstruction syndrome [SVOS] — 8 months,
multiple metastasis — 13 months and locally advanced
disease — 45.9 months, P < 0.05). Similarly, Table 7
summarises the risk of death from metastatic sites after

Table 1: Demographic characteristics of 584 patients treated
with palliative radiotherapy

Demographic characteristics n (%)
Age (years), mean (range) 45.9 (23-93)
Gender

Female 580 (99.3)

Male 4(0.7)
Annual referrals of patients

Mean (range) 117 patients/year

(84-143)

Availability of RT facilities in the referring hospitals

Absent of RT facilities 510 (87.3)

Present of RT facilities 74 (12.7)

RT: Radiotherapy

Table 2: Clinical symptoms at presentation

Presenting symptoms Number of patients (%)

Multiple symptoms 204 (34.9)
Cough/dyspnoea/haemoptesis 82 (14)
Headache/loss of vision and/or vomiting 22 (3.8)

Pain 68 (11.6)

Pain and sensory deficits 18 (3.1)
Pain, sensory and motor deficits 27 (4.6)
Pain and swellings /ulcers 163 (27.9)

Table 3: Metastatic sites treated with palliative radiotherapy
Metastatic sites

Number of patients (%)

Bone 107 (18.3)
Brain 22 (3.8)
CW masses/ulcers 163 (27.9)
Liver 5(0.9)
Lung 82 (14)
Supraclavicular mass with SVOS 1(0.2)

Multiple sites of metastasis 204 (34.9)

SVOS: Superior venacal obstruction syndrome, CW: Chest wall

Table 4: Dose fractionation schemes used for palliative
radiotherapy treatment

Radiation doses (Gy) Number of fractions Number of patients (%)

5-12 1-3 37 (6.3)
13-20 4-6 209 (35.8)
21-28 7-9 275 (47.1)
29-36 >10 63 (10.8)

Table 5: Vital status of the patients as at the time of the study
Survival status Number of patients (%)

Alive 197 (33.7)
Dead 236 (40.4)
Lost to follow-up 151 (25.9)
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PRT using Cox HR with 95% confidence interval (CI) as
follows: chest wall masses/ulcers: 0.38 (0.47-0.79), bone:
1.35 (1.13-2.21), lung: 1.84 (0.71-0.90), liver: 3.95 (2.94—
3.53), multiple sites of metastasis: 2.08 (0.56-1.37), SVOS:
4.73 (0.24-5.96) and brain: 4.61 (2.81-4.67), respectively.
Table 8 summarises dose fractionation schemes which
correlated with patients’ survivals using Cox HR (5-12 Gy
in 1-3# HR of 2.69 and 95% CI of 0.79-10.02, 13-20 Gy
in 4-6# with HR of 0.93 and 95% CI of 0.97-1.09,
21-28 Gy in 7-9 fractions with HR of 0.51 and 95% CI
of 0.45-0.63 and 29-36 Gy in 210 fractions with HR of
0.37 and 95% CI of 0.39—0.48. Figure 1 depicts an actuarial
survival of 433 patients (85% of patients survived =1 year
after PRT, 53.1% =22 years and 33.9% =3 years after the
PRT treatment).

DISCUSSION

Previous reports show that patients who had received
palliative radiation had a significantly improved metastatic
disease, with an overall median survival of 26 months
compared to 14 months in patients that were not treated
with PRT. Moreover, 52.1% of patients in the radiation
arm survived =24 months as against 37.1% of patients in
non-radiation arm.® A study conducted by But-Hadzi¢ ez a/.
shows that patients with locally advanced breast cancer have
74% 3-year survival advantage with a median overall survival
of 89 months when treated with adjuvant radiotherapy
after surgery compared to 68 months for those that were
not treated with radiotherapy (P = 0.029).* However, we
have no opportunity of comparing such two arms in our
centre because all the patients were treated with PRT; the
observation shows that tumour biological behavior has a
predictive pattern of metastasis. Previous studies reported
bone metastasis to be the most common metastasis in breast
cancer followed by lung, liver and brain.”** Similar pattern

Acturial overall Survival rate after PXRT
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Figure 1: Three-year actuarial survival rates of 433 patients after
PRT treatment
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Table 6: Log rank test correlating metastatic sites with
patient survivals after palliative radiotherapy

Treated sites n Median survival in F test P
months (95% Cl)

Bone 78 33.8(31.2-36.4) 82.6 0.005

Brain 17 7.1(6.1-8.0)

CW ulcers/masses 145 45.9 (43.0-48.9)

Liver 5 14.0 (8.4-19.6)

Lung 73 18.8 (17.1-20.0)

SVOS 1 8.0 (7.4-10)

Multiple metastasis 114 13.0 (11.5-14.2)

CW: Chest wall, SVOS: Superior venacaval obstruction syndrome,
CI: Confidence interval

Table 7: Risk of death from metastatic sites after palliative
radiotherapy using Cox hazard ratio

Metastatic sites HR 95% Cl P
Lower Upper

Bone 1.35 1.13 2.21 0.009
Brain 4.61 2.81 4.67 0.039
Chest wall masses/ulcers 0.38 0.47 0.79 0.038
Liver 3.95 2.94 3.53 0.051
Supraclavicular mass (SVOS) 4.73 0.24 5.96 0.759
Multiple metastasis 2.08 0.56 1.37 0.673
Lung 1.84 0.71 0.96 0.007

HR: Hazard ratio, SVOS: Superior venacaval obstruction symdrome,
CI: Confidence interval

Table 8: Correlation between dose fractionation schemes and
survivals after palliative radiotherapy using Cox hazard ratio

Dose fractionation HR 95% Cl P
schemes (Gy) Lower Upper

5-12 Gy/1-3* 2.69 0.79 10.02 0.257
13-20 Gy/4-6* 0.93 0.97 1.09 0.062
21-28 Gy /7-9* 0.51 0.45 0.63 0.004
29-36 Gy/>10* 0.37 0.39 0.48 0.000

#:Symbol of fractions HR: Hazard ratio, CI: Confidence interval, Gy: Gray,
the unit of radiation

was recorded in this study except that liver cases were not
frequently irradiated at our centre, hence the reason for
the change in the sequence of brain before liver. Various
factors had been reported to be associated with prognosis
1,226 but site of distant metastasis
was found to be the most independent prognostic factor

in breast cancer surviva

of patients’ survival. Multiple or visceral sites of metastasis
seem to be a predictor of poor site-specific survival, with
a median survival not exceeding 22 months compared to
nonvisceral sites with better site-specific median survival
of >33 months.*”* This report is in accordance with our
findings of significant low survival in visceral metastasis
not exceeding 19 months with associated higher risk of
death compared to metastasis in non-visceral organs
of >35 months with lesser risk of death using Cox HR
analysis. With the exception of liver and multiple sites of
metastasis, all the other visceral organs show statistical
significance of lower survivals using both log rank test and
Cox HR analyses. Numerous other studies reported similar
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pattern of site-specific metastasis with survival variations
after PRT treatment.”” Koenders ¢/ a/. reported that breast
cancer patients with first metastasis to visceral organs
have shorter survival when compared to those with either
bone or soft-tissue metastasis, with a median survival of
16 months for visceral, 34 months for bone and 41 months
for soft-tissue invasions and an overall median survival
of 28 months.” We reported an average median survival
of 13.3 months for the visceral organs, 33.8 months for
bones and 45.9 months to the soft tissues. The disparities
seen between the two studies could be related to sample
size differences. Their reports were in accordance with our
earlier observations of bone and lung having better survival
compared to liver and brain. Visceral metastasis remains
an independent poor prognostic factor after radiotherapy
irrespective of the primary disease. Gandaglia e al.
reported poor prognostic effect of visceral involvement
from prostate cancer patients with lower median overall
survival of 16 months and much lower when multiple sites
of metastases were involved.*

As at the time of reporting this study there was no
consensus among radiation oncologists on the ideal dose
fractionation schemes in palliative radiotherapy treatment
of advanced malignant diseases, shorter dose fractionations
are as effective as longer dose fractionation schemes in
symptom relief from metastatic diseases.'”” However,
it had been hyphothesised that survival of patients
with oligometastases may improve from long-course
radiotherapy.” Another study reported a longer median
survival in metastatic patients who were prescribed higher
radiation doses (29 months after 230 Gy and 10 months
after <30 Gy).” Similar findings were observed in this study
with significant chance of survival (49%) after treatment
with dose fractionation schemes of 21-28 Gy/7-9#,
95% CI of 37%-55% and 63% when treated with
29-36 Gy/=10#, 95% CI of 52%—61% with P < 5%. Risk
of death increases with the use of shorter dose fractionation
schemes (5-20 Gy in 1-6#) but not statistically significant.
However, this report should be considered with caution
because of the retrospective nature of our study and
many other prognostic factors were not considered and
controlled in the analyses due to lack of adequate records
in patient files. Many patients were also lost to follow-up
and were excluded from the analyses, which might result
into Type 1 error. With regard to the impact of radiation
dose on survivals, an experienced radiation oncologist may
predict life expectancy of his/her patients and ascribe
higher radiation doses; this might be responsible for what
was seen in our findings with biased survival improvement
in favour of long-course PRT. Despite the above-stated
limitations of this study, we observed a significant variation
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in median survivals with respect to metastatic sites and
impact of longer dose fractionation schemes on survivals,
and the majority of patients (85%) survived longer than
1 year after palliative radiotherapy. However, with present
improvement in workforce, radiation facilities and newer
oncology drugs in practice, the survival of advanced breast
cancer patients might have changed considering our study
periods, hence the need for an updated study of this type.

CONCLUSION

Sites of distant metastasis have a significant effect on breast
cancer patients’ survival after PRT, with longer survivals
seen in patients with soft-tissue and bone metastases
compared to those with visceral metastasis. Longer dose
fractionation schemes were significantly associated with
survival gain among patients with advanced breast cancer.
A prospective study is strongly recommended to evaluate
the influence of other co-factors on the reported survival
statistics.
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