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Abstract Background: Patients with multiple myeloma and other forms of cancer receiv-
ing pamidronate via intravenous (IV) infusion at the Hamilton Regional Cancer
Centre in Hamilton, Ontario, Canada face 2 treatment options: they can have their
entire treatment completed at the clinic using traditional IV therapy (e.g. IV bag
and pole) or they can have the treatment initiated at the clinic and then return
home to complete the treatment utilising a portable and disposable IV therapy
device.
Objective: To perform a cost analysis of these 2 treatment options.
Perspective: Societal.
Methods and patients:Data on all patients with multiple myelomawho attended
the Hamilton Regional Cancer Centre for pamidronate therapy from November
1, 1997 to October 31, 1998 were collected from clinic records. As almost all of
these patients with multiple myeloma completed their IV therapy at home, com-
parison to clinic-based therapy was based on derived cost estimates. Cost data,
where possible, were acquired from the Hamilton Regional Cancer Centre’s re-
cords. A sensitivity analysis was also conducted.
Results: In the base-case scenario for the study period, the incremental cost of
the infusion device and training in Canadian dollars ($Can; 1998 values) for the
48 patients (299 cycles) who had their infusion initiated at the clinic but com-
pleted at home was $Can15.50/cycle ($Can4636 for the 299 cycles). If these 48
patients had had their entire infusion at the clinic, the incremental costs of over-
time treatment, parking, clinic overheads and lost work or leisure time would
have been $Can68.49/cycle ($Can20 477 for the 299 cycles). Therefore, shifting
treatment from the clinic to the home resulted in net cost savings to society of
$Can52.98/cycle ($Can15 841 for the 299 cycles).
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Sensitivity analysis of best- and worst-cost scenarios did not alter the substan-
tive findings although the relative difference between treatment options varied.
In the best-case scenario, home treatment was $Can95.97/cycle ($Can28 696 for
the 299 cycles) less costly than clinic treatment, while in the worst-case scenario,
home treatment was $Can17.19/cycle ($Can5141 for the 299 cycles) less costly
than clinic treatment. The results also demonstrated that clinic overheads, the cost
of a portable and disposable infusion device and the cost of lost work and leisure
time had the greatest impact on incremental costs for each treatment option.
Conclusion: Subject to study limitations, a significant cost advantage was dem-
onstrated through the home-based treatment option for patients with multiple
myeloma. Key issues that must be addressed in future evaluations include the
precise determination of clinic overheads, the valuation of lost work and/or lei-
sure time and the direct cost of portable and disposable infusion devices.

Treatment of patients with multiple myeloma
often includes the administration of a bisphosphon-
ate to reduce skeletal complications commonly as-
sociated with multiple myeloma. Monthly infu-
sions of the bisphosphonate pamidronate have
been shown to be an effective and well-tolerated
adjunctive treatment for patients with multiple my-
eloma.[1,2] However, a variety of intravenous (IV)
therapy devices exist that can further impact on a
patients’ comfort and well-being. Conventional
methods normally use a gravity source for infusion.
More recently, elastomeric and other disposable
and portable infusion devices have been devel-
oped. These devices allow IV therapy to be admin-
istered while the patient undertakes activities of
daily living (e.g. at home or work), thereby altering
the clinical and economic environment in which IV
therapy is delivered.
Studies assessing the effectiveness of these por-

table and disposable infusion devices have consid-
ered a range of issues including flow rate accuracy,
flow continuity, operating and storage conditions,
drug stability, range and frequency of doses, reser-
voir volume and methods of venous access. Al-
though some disposable and portable devices have
trouble maintaining flow rate accuracy because of
variations in the viscosity of drugs, and while med-
ication performance may be susceptible to changes
in operating conditions (such as temperature), for
the most part the effectiveness of portable and dis-
posable infusion devices has been established.[3-7]

Economic evaluations of these portable and dis-
posable devices have been less conclusive. Al-
though some studies have demonstrated that shift-
ing IV therapy (e.g. antibiotic IV therapy and pain
management) from the hospital to the home may
be cost effective,[8] many of these studies were
based on hypothetical data[9-12] or limited their eval-
uation to the perspective of the provider of services
rather than a broader societal perspective.[10,11,13]
Robson et al.[13] highlighted attention to a 3-way

comparison of treatment provision: inpatient treat-
ment; outpatient treatment at an ambulatory clinic;
or outpatient treatment at home. Robson et al.[13]
used a cost analysis of methylprednisolone treat-
ment for patients with multiple sclerosis to demon-
strate that both outpatient clinic and home treat-
ment were less costly than inpatient treatment, but
the cost differences between outpatient clinic and
home treatment were not large. The more practical
economic evaluation may therefore be between
treatments provided in outpatient ambulatory clin-
ics and those provided at home. In the case of pa-
tients with multiple myeloma at the Hamilton Re-
gional Cancer Centre in Hamilton, Ontario, Canada
they may currently receive IV therapy at an ambu-
latory clinic or at home; therefore an economic
evaluation comparing these treatment options is
both feasible and sensible.
The current emphasis on evidence-based medi-

cine advocates treatment selection on the basis of
significant improvements in health outcomes for
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minimum cost.[14] A number of factors affect the
choice between treatment alternatives including
political, technological, clinical and patient/family
preference factors, but among these factors, sound
economic information is ultimately necessary to
assist decision making. The purpose of this study
was to conduct an incremental cost analysis, from
a societal perspective, to determine if cost differ-
ences existed between ambulatory clinic and home
IV therapy for patients with multiple myeloma.

Methods

Study Design

Aretrospective, nonrandomised cost analysis of
IV therapy was conducted comparing infusions in-
itiated and completed at an ambulatory clinic with
infusions initiated at an ambulatory clinic but com-
pleted at home. A societal perspective was taken to
fully reflect the resource implications of providing
treatments within these 2 environments.

Patient Selection

All patients with multiple myeloma who re-
ceived pamidronate infusions at the Hamilton Re-
gional Cancer Centre in Ontario, Canada, hereafter
referred to as the study site, between November 1,
1997 and October 31, 1998 were selected. Table I
summarises the patient characteristics of the 48
study participants who received 299 cycles of
treatment. The mean age of participants was 65
years and 40% were female.
Current practice at the study site was for all pa-

tients with multiple myeloma receiving pamidron-
ate infusions to attend the study site every 4 weeks
for a routine assessment. Patients would see an on-
cologist and then have the pamidronate infusion
started. Pamidronate was infused through a tradi-
tional infusion procedure (e.g. the drug was mixed
into a large volume parenteral bag of diluent and
slowly infused) if the patient chose to remain at the
clinic for the entire infusion. The time for infusion
in the clinic after initial set up was approximately
4 hours. If the patient chose to return home to com-
plete the infusion, the ‘Intermate’ ambulatory infu-

sion device (Baxter Corporation) was employed.
The time for infusion after initial set up at the clinic
was approximately 5 hours because of charac-
teristics of this portable and disposable infusion de-
vice (e.g. fixed infusion rate at 50ml/hour, 250ml
minimum diluent volume). These patients self-
discontinued their infusions and removed their
own peripheral catheters, usually with the help of
a family member at home. Patients with multiple
myeloma who remained at the clinic for the entire
infusion are hereafter referred to as the ‘clinic
group’ and patients who completed the infusion at
home are hereafter referred to as the ‘home group’.

Data Collection

Data were derived from the study site data sys-
tems and clinic records. The cost analysis was con-
ducted from a societal perspective, focusing on the
incremental costs of the alternative treatment op-
tions. Costs that were common to both treatment
options were not included as they would not influ-
ence the relative cost estimates (e.g. the direct drug
costs, direct costs associated with the oncologist
visit, direct costs of nursing time associated with
initiating the IV therapy and costs associated with
transportation to and from the clinic). Direct costs
that did differ between the treatment options in-
cluded the cost of the infusion device used, training
costs in the use of the ‘Intermate’ ambulatory infu-
sion system, costs to the patient/family/friends

Table I. Patient characteristics

Males Females Total
N (%) 29 (60%) 19 (40%) 48 (100%)

Age (years)
Mean 63.4 66.8 64.7
Minimum 33.3 45.6 33.3
Maximum 82.2 85.3 85.3
<55 [n (%)] 5 (17%) 1 (5%) 6 (13%)
55-65 [n (%)] 11 (38%) 7 (37%) 18 (38%)
>65 [n (%)] 13 (45%) 11 (58%) 24 (50%)

Cycles (per patient over period of study)
Mean 6.3 6.1 6.2
Minimum 1 1 1
Maximum 13 12 13
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and/or study site associated with incomplete treat-
ment, parking costs to the patient/family/friends
and allocated clinic overhead costs. Indirect costs
that differed between treatment options were the
costs caused by lost work and/or leisure time. All
costs are in 1998 Canadian dollars ($Can; $Can1 ≈
$US0.67).

Infusion Device and Pharmacy Preparation Costs
The incremental cost of using the ‘Intermate’

ambulatory infusion device rather than the tradi-
tional IV therapy equipment was $Can14.40 per
cycle. For this study, we included the costs of the
IV bag and tubing as part of the direct costs of the
gravity source infusion device but excluded the
cost of other associated equipment, as these were
included in the clinic overheads. Pharmacy prepa-
ration costs were similar for both devices and there-
fore were not included in the analysis.

Training Costs for ‘Intermate’ Ambulatory 
Infusion Device
Current practice dictated that the nursing time

required to train patients in the use of the ‘Inter-
mate’ device was 15 minutes for the first treatment
and zero thereafter. The average nursing rate at the
study site, including all benefits and other nursing
remuneration costs, was $Can27.50 per hour. Data
were not available on which patients actually re-
ceived training during the study period but given
that all patients required training before using the
portable and disposable infusion device, training
costs for all home group patients were included.
Thus, the home group incurred incremental costs
of $Can6.88 (0.25hr × $Can27.50 per hour) per
patient trained.

Overtime Treatment Costs
The hours of clinic operation were from 9am to

5pm. Full completion of the pamidronate infusion
at the clinic normally required a minimum of 6 hours
(2 hours for the oncologist visit, IV therapy set-up
and initiation and 4 hours for the infusion). Treat-
ment for clinic group patients initiated after 1pm
would therefore not be completed within the nor-
mal operating hours of the clinic. Two alternatives
existed to address this situation. First, a nurse could

remain with the patient until the infusion was com-
pleted, with the clinic incurring overtime costs for
the nurse. Or second, the patient’s treatment ap-
pointment could be rescheduled to another day with
the patient incurring extra transportation costs,
parking costs and lost work/leisure time.
Using the study site’s scheduling practices and

experience, it was estimated that approximately 10
percent of clinic group patients would not have
completed their treatment within the clinic’s nor-
mal operating hours. Although both options for in-
complete treatment were practised at the clinic, for
this cost analysis it was assumed that these patients
would have remained at the clinic until the treat-
ment was completed rather than having the treat-
ment rescheduled. This eliminated the need to de-
termine transportation costs and additional parking
and lost work/leisure time costs. Average overtime
associated with the continuation of treatment was
estimated to be 1 hour. Since overtime rates were
50% higher than regular rates, the incremental
overtime costs for patients in the clinic group were
$Can4.13 per cycle (1.5 × $Can27.50 × 0.1).

Parking Costs
The cost of parking at the study site was

$Can1.50 per half-hour with a maximum rate per
day of $Can8. As patients in both the clinic and
home groups were required to attend the clinic for
an oncologist visit in addition to having the pami-
dronate infusion initiated, the minimum time at the
clinic for a patient in either group was approxi-
mately 2 hours ($Can6 for parking). The additional
time spent at the clinic for the clinic group of pa-
tients would result in parking costs of $Can8 per
day. The incremental parking costs for this group
of patients would therefore be $Can2 ($Can8 –
$Can6) per cycle.

Allocated Overhead Costs
As patients in both the clinic and home groups

were required to attend the clinic to see the oncol-
ogist and have the infusion initiated, some over-
head costs did not need to be considered. Admin-
istrative costs associated with initial attendance at
the clinic and waiting room overhead costs would
be incurred regardless of treatment option, how-
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ever, other overhead costs that would differ be-
tween the groups were considered, including power,
maintenance and some general administration
costs.
The study site’s Systemic Treatment Program,

which provided chemotherapy to patients with
cancer had treatment space that included 11 che-
motherapy chairs, 12 stretchers and 3 private rooms
(with chair or stretcher, as needed). Almost all pa-
tients with multiple myeloma who received pami-
dronate at the study site were treated in a chemo-
therapy chair, which was occupied for the duration
of the treatment visit. Patients in the clinic group
required a chair for 4.5 hours while home group
patients required a chair for 0.5 hours (based on
current experience, an additional 1.5 hours was
spent by patients in both groups in either the wait-
ing room or in consultation with the oncologist).
The Systemic Treatment Program had a capacity of
22 880 chair-hours of services over the study pe-
riod (where chair-hours were determined as 11
chairs × 8 hours/day × 5 days/week × 52 weeks/
year), with allocated overhead costs associated with
power, maintenance and general administration es-
timated at $Can200 000 for this component of the
total operation at the study site. Using the number
of chair-hours as the method to allocate these over-
head costs, the incremental overhead cost per hour
was estimated to be $Can8.74 per chair-hour
($Can200 000/22 880 chair-hours) and the result-
ing incremental overhead costs for patients in the
clinic group were $Can34.96 ($Can8.74 × 4) per
cycle.

Lost Work/Leisure Time Costs
Treatment provided at the clinic resulted in lost

work and/or leisure time costs, affecting both the
patient and his/her family or friends. Since patients
in the clinic group spent 4 hours more at the clinic
than patients in the home group, this represented
potentially significant costs to the patient and
his/her family or friends. A number of methods
have been debated regarding how best to value lost
time including opportunity cost methods and re-
placement cost methods, but no clear consensus
exists.[15-17] In this study, specific information on

the employment status of the patients was unavail-
able, but given the nature of the illness and the fact
that 50% of these patients were aged >65 years and
88% were >55 years, it was unlikely that a large
proportion of these patients would have been at
risk to lose employment wages during their treat-
ment. On the other hand, patients in the clinic
group lost leisure time relative to home group pa-
tients. It was also likely that patients in the clinic
group were accompanied to the clinic by a family
member or friend, who may have lost work and/or
leisure time. Therefore, to recognise some of the
lost work and leisure time to the patient and his/her
family or friends, the minimum wage rate for On-
tario ($Can6.85 per hour) was used, thereby yield-
ing incremental time costs to patients in the clinic
group of $Can27.40 ($Can6.85 × 4) per cycle.

Sensitivity Analysis Using 
Best-/Worst-Case Scenarios

Sensitivity analyses were performed using best-
and worst-case scenario estimates which included
potential cost efficiencies/inefficiencies and rate
decreases/increases. The best-/worst-case scenar-
ios were derived from the perspective of the home
group. For example, the best-case scenario in-
cluded assumptions that decreased incremental
costs for the home group and increased incremen-
tal costs for the clinic group. Therefore, from the
perspective of the clinic group, the scenarios are
reversed (e.g. the best-case scenario = the worst-
case scenario). The rationale for the best-/worst-
case scenario estimates is detailed in table II.

Results

The cost analysis considered only incremental
costs that would be incurred when shifting treat-
ment from the ambulatory clinic to the home. The
incremental cost of treating all 48 patients with
multiple myeloma (299 cycles) at the study site
over the period November 1, 1997 to October 31,
1998 is presented in table III.
The incremental cost of treating clinic group pa-

tients was $Can68.49/cycle ($Can20 477 for the
299 cycles). This incremental cost was due to over-
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time treatment costs, parking, overheads and lost
work/leisure time. For the home, group the incre-
mental cost was $Can15.50/cycle ($Can4636 for
the 299 cycles), due to incremental costs of the
infusion device and training. This would result in
net cost savings to society of $Can52.98/cycle
($Can15 841 for the 299 cycles) by shifting treat-
ments from the clinic to the home. The clinic group
incremental costs were composed of 60% direct
costs and 40% indirect costs, with overhead (51%)
and lost work/leisure time costs (40%) being the
largest components of the incremental costs. This
is in contrast to the incremental costs of the home
group that were composed of 100% direct costs,
with almost all (93%) of these incremental costs
attributable to the cost of the infusion device.

Sensitivity Analyses

The results from the sensitivity analysis using
best- andworst-case scenarios are reported in Table
IV. For the best-case scenario, the incremental cost
of treating clinic group patients would have been
$Can106.79/cycle ($Can31 930 for the 299 cy-
cles), while for the home group the incremental
cost was $Can10.82/cycle ($Can3234 for the 299
cycles). This would have resulted in net cost sav-
ings to society of $Can95.97/cycle ($Can28 696
for the 299 cycles) from shifting treatments from
the clinic to the home. The clinic group incremental
costs were composed of 62% direct costs and 38%
indirect costs, with overhead (49%) and lost work
time costs (38%) being the largest components of

Table II. Sensitivity analysis assumptions for incremental costs of ambulatory clinic and home-based intravenous (IV) therapy for patients
with multiple myeloma: best-, base- and worst-case scenariosa

Costs Best-case scenario Worst-case scenario
IV device costs ($Can)b base –30% base +15%
Training costs (hours)c base –33% base +33%
Overtime treatment costs (cycles)d base +100% base –50%
Parking costs [$Can (best); cycles (worst)]e base –50% base –15%
Allocated overhead costs ($Can)f base +50% base –10%
Lost work/leisure time costs ($Can)g base +50% 0
a The best-/worst-case scenarios have been made from the perspective of the home group. The best-case scenario includes assumptions

that decrease incremental costs for the home group and increase incremental costs for the clinic group. The worst-case scenario in-
cludes assumptions that increase incremental costs for the home group and decrease incremental costs for the clinic group. There-
fore, from the perspective of the clinic group, the scenarios are reversed (i.e. the best-case scenario = the worst-case scenario, and
vice versa).

b In the best-case scenario, the assumption made was that the incremental cost of the disposable/portable IV device might decrease be-
cause of potentially greater employment of the device which could lower the average cost/device. In the worst-case scenario, the as-
sumption made was that the incremental cost of the disposable/portable IV device might increase because of small decreases in the
cost of the standard gravity source IV device (i.e. IV bag and/or IV line).

c In the best-case scenario, the assumption made was that the time required for training might be reduced. In the worst-case scenario, the
assumption made was that the time required for training might be increased. Nursing remuneration rates were not adjusted.

d In the best-case scenario, the assumption made was that more patients might not complete treatment during the clinic’s operating hours.
In the worst-case scenario, the assumption made was that fewer patients might not complete treatment during the clinic’s operating
hours. Overtime, nursing remuneration rates and additional parking costs were not adjusted.

e In the best-case scenario, the assumption made was that the average length of stay (for the oncologist visit and initiating IV therapy)
might be reduced thereby increasing incremental parking costs. In the worst-case scenario, the assumption made was that fewer pa-
tients might travel by personal car or use the pay parking lot. Parking rates were not adjusted.

f In the base scenario, the assumption made was that the estimate for allocated overhead was modest. Therefore, in the best-case sce-
nario, the assumption made was that the potential for an increase in the estimate of allocated overhead was high. In the worst-case
scenario, the assumption made was that the potential for a decrease in the estimate of allocated overhead was low.

g In the base scenario, the assumption made was that a proxy measure (the Ontario minimum wage rate) could modestly represent some
lost work/leisure time costs. Therefore, in the best-case scenario, the assumption made was that the potential for an increase in the
estimate of lost work/leisure time costs was high. In the worst-case scenario, lost work/leisure time costs were eliminated from the
analysis.

$Can = 1998 Canadian dollars
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the incremental costs. The composition of the home
group costs did not change from the base scenario
with 93% of these incremental costs due to the cost
of the infusion device.
For the worst-case scenario, the incremental

cost of treating clinic group patients would have
been $Can35.23/cycle ($Can10 532 for the 299 cy-
cles), while for the home group the incremental
cost was $Can18.03/cycle ($Can5391 for the 299
cycles). This would have resulted in net cost sav-
ings to society of $Can17.19/cycle ($Can5141 for
the 299 cycles) from shifting treatments from the
clinic to the home. The clinic group costs were com-
posed of 100% direct costs, with overheads (89%)
being the single largest component of the incre-
mental costs. The home group incremental costs
were still primarily composed of the direct infusion
device costs (92%) with the remainder due to train-
ing costs (8%).
Therefore, in each of the scenarios analysed so-

cietal cost savings would be gained by shifting
treatment from the clinic to the home although
these savings ranged from $Can17.19/cycle in the

worst-case scenario to $Can95.97/cycle in the
best-case scenario.

Discussion

This study has demonstrated significant societal
cost savings associated with home-based infusio-
nal IV therapy for patients with multiple myeloma
relative to treatment provided in an ambulatory
clinic setting. Incremental costs associated with
home-based IV therapy were <23% of those for
ambulatory clinic IV therapy. Even with a fairly
robust sensitivity analysis, a cost advantage for
home-based IV therapy was maintained under all
scenarios analysed. Over the study period, the net
cost savings to society of home-based IV therapy
ranged from $Can17.19/cycle ($Can5141 for the
299 cycles) in the worst-case scenario to $Can95.97/
cycle ($Can28 696 for the 299 cycles) in the best-
case scenario.
If the perspective was narrowed from a societal

perspective to a health system perspective (e.g. ex-
cluding non-medical costs of parking and lost
work/leisure time) the results would still demonstr-
ate a relative cost advantage for home-based IV

Table III. Incremental cost analysis of ambulatory clinic and home-based intravenous therapy for patients with multiple myeloma: base
scenario (incremental cost and incremental cost/cyclea,b)

Cost component Clinic group Home group Total incremental cost of clinic over home
group

incremental
cost per cycle
($Can)

incremental
cost for 299
cycles ($Can)

incremental
cost per cycle
($Can)

incremental
cost for 299
cycles ($Can)

total incremental
cost per cycle
($Can)

total incremental
cost for 299 cycles
($Can)

Direct costs
Infusion device 14.40 4306 –14.40 –4306
Training 1.10 330 –1.10 –330
Overtime treatment 4.13 1233 4.13 1233
Parking 2.00 598 2.00 598
Overhead costs 34.96 10 453 34.96 10 453
Incremental direct costs 41.09 12 284 15.50 4636 25.58 7648

Indirect costs
Lost work/leisure time 27.40 8193 27.40 8193
Incremental indirect costs 27.40 8193 27.40 8193
Incremental direct and
indirect costs

68.49 20 477 15.50 4636 52.98 15 841

a As a result of rounding, column and row sums may not be exact.
b The blanks in the table indicate that no incremental costs are incurred by the particular group for the particular cost.
$Can = 1998 Canadian dollars ($Can1 ≈ $US0.67).
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therapy. For example, health system total incre-
mental cost savings with home-based IV therapy
in the base scenario would be $Can23.58/cycle
($Can7051 for the 299 cycles) over the study period
(ranging from $Can15.49/cycle in the worse-case
scenario to $Can49.87/cycle in the best-case sce-
nario).
Overall, the difference in incremental costs was

primarily attributable to the incremental direct cost
of the infusion device, allocated overheads and the
estimated cost of lost time. The results from the
sensitivity analysis showed that the combination of
clinic overheads and the cost of lost time accounted
for 88% to 91% of the incremental costs of the
clinic group while the cost of the infusion device
accounted for 92% to 93% of the incremental costs
for the home group. Other costs had a minimal im-
pact on the incremental cost differences. Training
costs, parking costs and overtime treatment costs

ranged from 3 to 8% of incremental costs for either
group in each scenario analysed.
These results should impact future decision-

making regarding the provision of IV therapy for
patients with multiple myeloma, suggesting that
from both a societal and health system perspective,
home-based IV therapy provides more efficient use
of resources. This study draws further attention to
3 key factors in the decision-making process – the
incremental cost of the infusion device, the meth-
ods for allocating overheads and the methods for
determining lost time costs. Using our estimates,
these factors had considerable impact on the results
and should be studied further to better assess their
full effect on the cost of providing treatment in ei-
ther a clinic or home-based setting. These results
may also be extended to other chemotherapy drug
regimens that can be provided in the home, contrib-
uting a base of evidence to assess the relative im-

Table IV. Direct and indirect incremental costs of ambulatory clinic and home-based intravenous therapy for patients with multiple myeloma:
base-, best- and worst-case scenariosa (incremental cost and incremental cost per cycleb)

Clinic group Home group Total incremental cost of clinic over
home group

incremental
cost per cycle
($Can)

incremental cost
for 299 cycles
($Can)

incremental
cost per cycle
($Can)

incremental cost
for 299 cycles
($Can)

total incremental
cost per cycle
($Can)

total incremental
cost for 299
cycles ($Can)

Best-case scenario
Direct costs 65.69 19 641 10.82 3234 54.87 16 407
Indirect costs 41.10 12 289 41.10 12 289
Direct and indirect costs 106.79 31 930 10.82 3234 95.97 28 696

Base-case scenario
Direct costs 41.09 12 284 15.50 4636 25.58 7648
Indirect costs 27.40 8193 27.40 8193
Direct and indirect costs 68.49 20 477 15.50 4636 52.98 15 841

Worst-case scenario
Direct costs 35.23 10 532 18.03 5391 17.19 5141
Indirect costs 0 0 0 0
Direct and indirect costs 35.23 10 532 18.03 5391 17.19 5141
a The best-/worst-case scenarios have been made from the perspective of the home group. The best-case scenario includes assumptions

that decrease incremental costs for the home group and increase incremental costs for the clinic group. The worst-case scenario in-
cludes assumptions that increase incremental costs for the home group and decrease incremental costs for the clinic group. There-
fore, from the perspective of the clinic group, the scenarios are reversed (i.e. the best-case scenario = the worst-case scenario, and
vice versa).

b As a result of rounding, column and row sums may not be exact.
$Can = 1998 Canadian dollars ($Can1 ≈ $US0.67).
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portance of various cost factors on the relative ef-
ficiencies of treatment alternatives.
The generalisability of these results could be

affected by several factors, including patterns of
practices at other cancer centres, technological fac-
tors and clinical factors. Although Ontario has a
centralised cancer agency, regional cancer centres
do not necessarily provide similar treatment op-
tions or have similar operating hours or capacity.
These differences might affect the determination
of overheads, lost time and incomplete treatment
costs leading to different results. Technological de-
velopment may also affect the generalisability of
our results. Currently, trials are examining the pos-
sibility of pamidronate infusion over shorter time
frames and the development of an oral formulation
of pamidronate.[1,2,18,19] Either of these develop-
ments could dramatically affect the results. For ex-
ample, an infusion time of 1 hour would negate
much of the cost differences between the 2 alterna-
tives studied and the existence of an oral formula-
tion of pamidronate would eliminate the need for
infusion. Clinical factors could limit the generalis-
ability of the results to other chemotherapy drug
regimens in the home. While pamidronate is a rel-
atively nontoxic drug, the highly toxic nature of
many chemotherapy drugs necessitates additional
clinical expertise to assist patients in the home, po-
tentially altering both the clinical and economic
environments in which these treatments can be of-
fered.
There are several limitations that warrant con-

sideration. In this study, patient eligibility was re-
stricted to only 1 cancer centre in Ontario. This
eliminated the need to directly consider potential
factors that might vary between different cancer
centres. But as almost all patients at the study site
completed their IV therapy at home, this necessi-
tated deriving cost estimates for clinic-based IV
therapy based on clinic records. Sensitivity analy-
sis was used to assess the role played by various
cost estimate assumptions in the overall analysis.
Potential differences in the effectiveness of

treatment options were not investigated, thereby
resulting in our focus on a cost analysis. This could

be a limitation if adverse reactions were prevalent
or technical/mechanical problems were more
likely for patients receiving therapy at home. But
in addition to the literature review that suggested
technical/mechanical problems with portable and
disposable devices were rare,[3-7] no significant ad-
verse reactions to pamidronate or problems with
the ‘Intermate’ infusion devicewere reported. There-
fore, the limitation of not incorporating a full eco-
nomic evaluation was considered to be small.
As limited data were available we used basic

methods for estimating lost time and overhead
costs. For example, to represent lost work and lei-
sure time costs borne by the patient and his/her
family or friends, the minimum wage rate in On-
tario was used. Other more sophisticated method-
ologies that take into account greater detail on lost
productivity or benefits should be used. This could
include surveying patients and their families and
friends directly.
Similarly, allocation of overheads was based on

general overhead data for the study site and there-
fore lacked the precision needed for a more com-
prehensive analysis.
In particular, in our analysis we assumed that

treating patients at home would vacate clinic che-
motherapy chairs which would be utilised by other
patients. In reality, chemotherapy chairs may not
be able to be utilised for all of the vacated time.
Therefore, when the chair is vacant, overhead costs
to the clinic are still incurred, and the cost savings
of treating patients at home is reduced. Estimates
of overhead costs could undoubtedly be improved
in future studies, with more information on clinic
capacity rates. Special consideration should be
given to the susceptibility of overhead allocation
to temporal biases, related to either short term or
long term focuses that may either exclude or in-
clude specific overhead costs.
Although the nature of indirect costs means that

estimates will be less certain, excluding these
costs, as is often done, is a major weakness ofmany
cost analyses, neglecting the impact of relevant in-
formation on the decision-making process. A soci-
etal perspective and the inclusion of indirect costs
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are necessary to consider fully the potential eco-
nomic impact of the treatment options.

Conclusion

The results from this cost analysis suggest that
more efficient use of resources, from a societal per-
spective, could be made through the provision of
infusional IV therapy for patients with multiple
myeloma in the home. A significant cost saving
to society of $Can52.98/cycle was demonstrated
through the home-based treatment rather than the
clinic-based treatment. This cost saving should
form part of the treatment decision and should sup-
plement information on the effectiveness of treat-
ment options and the preferences of patients and
providers. Future evaluations of home-based treat-
ment which include more precise determination of
clinic overhead costs and the valuation of lost work
and/or leisure time would be beneficial.
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