Fractionated or unfractionated radiation therapy in relieving cancer pain –
a cost-minimisation analysis
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Objective

Results

Results

To explore the cost-effectiveness of alternative ways to administer external radiation therapy for palliative treatment of painful bone metastases. That is; short courses of palliative
radiation therapy with higher doses, compared to longer courses that provide a lower dose
per treatment.

The systematic review did not indicate any difference in relief of bone pain between
unfractionated and fractionated radiation therapy. Hence, we conducted a cost-minimisation analysis. The costs of treatment with unfractionated radiation ranged between €600
and €1200 for the different treatment modalities, while the range was €5800 and €9700
for fractionated therapy (table 2). Of these, the treatment modalities with outpatient clinic
treatment were less costly than those based on hospitalisation.

This analysis indicates that unfractionated radiation gives at least as good a treatment
result for a lower cost than fractionated treatment. There is little reason to believe that
the treatment effect will be different in Norway compared to the Netherlands, although
small differences in the radiation regimens exist between the two countries (fractionated
therapy in the Netherlands is 4Gy*6 while in Norway it is 3Gy*10). However, the costs
might be more different. Due to a more costly health services and longer travel distances,
cost savings due to unfractionated radiation therapy might be even bigger in Norway.

Methods
A systematic review was conducted, searching the databases Medline, Embase, DARE and
HTA using relevant terms to identify studies reporting the analgesic effectiveness and costeffectiveness of fractionated versus unfractionated radiation therapy (NOKC-report nr 9-2005).
Costs were gathered from various Norwegian sources, including leading hospitals and official reimbursement rates (table 1). We constructed a simple spreadsheet model for the
cost analyses. Five different treatment modalities were evaluated: three fractionated (inhospital, “hospital hotel”, outpatient clinic) and two unfractionated (in-hospital, outpatient
clinic). All treatment modalities were evaluated for those living far from (i.e. countryside)
or close to (i.e. city) an oncology department.

Table 2
Fractionated radiation therapy

Unfractionated radiation therapy

Discussion

Hospitalisation “Hospital Outpatient
hotel”
clinic

Hospitalisation Outpatient
clinic

Costs (city)

9300

5800

6800

1100

600

Costs
(countryside)

9700

6100

7800

1200

700

Our analysis is based on the assumption that there is no difference in effectiveness
between fractionated and unfractionated radiation therapy. If we take into account the
non-significant improvement of unfractionated compared to fractionated therapy observed
in the study by van den Hout et.al., then unfractionated radiation therapy will be both less
expensive and have greater effect than fractionated therapy. In other words, unfractionated
radiation therapy may represent a dominant strategy.

Costs (€)

Table 1
Cost components
Costs (€) Reference
Travel to hospital (city)
50 Apprx taxi-price in Oslo (roundtrip)
Travel to hospital (countryside)
330 SINTEF-report (Christiansen & Hem 2004)
Later oncology evaluation
30 Official outpatient rate 2004
Radiation séances
410 From St.Olavs hospital, Trondheim
Nursing costs (per day)
360 From NPR (Norwegian patient registry)
Hotel costs (food, bed etc.)
110 From Ullevål hospital hotel (www.ulleval.no)
Travel for accompanying person (hotel)
50 From Ullevål hospital hotel (www.ulleval.no)
Accompanying person – absence from work
20 Yearly income / working hours per year
New radiation séance
410 As radiation séances

A literature search for economic evaluations of fractionated versus unfractionated radiation therapy
gave only one study: an analysis based on Dutch Bone Metastasis Study reporting analgesic effectiveness data from 1996-98 (van den Hout et.al 2003). This study resulted in no significant difference in
pain relief, side effects or quality of life. Costs were thoroughly gathered during the first 12 weeks
after beginning of therapy. During the study period, 74% of the patients died. Average survival time
was 2.6 weeks (-1.4,6.6) longer in the group with unfractionated radiation therapy. Quality adjusted
life weeks (QALW) was 17.7 for unfractionated vs. 16.0 for fractionated radiation therapy (p=0.21).
The costs in the unfractionated group were $1753 lower than in the fractionated group ($4700 vs.
$6453), however the result was not significant (p=0,06). Both quality of life and costs data hence
indicated that unfractionated radiation therapy was to be recommended instead of fractionated
radiation therapy. The authors conclude that; “single-fraction radiotherapy should be considered
as the palliative treatment of choice”.
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Conclusion
Unfractionated radiation therapy offers the same pain relief as fractionated therapy for pain
ful metastases at a lower cost. These results are in line with a Dutch study that reported
lower costs for unfractionated therapy. Outpatient therapy and “hospital hotel” seems to
be less costly than in-patient therapy.
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