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OPl. Analysis and presentation of cost data from randomised trials 

Barber J 
Department of Medical Statistics and Evaluation, Royal Postgraduate 
Medical School, London, UK 

Background: When evaluating alternative therapies or policies for the 
treatment and management of patients, randomised controlled trials 
(RCTs) play an important role. Economic analyses are increasingly 
being proposed or required alongside trials, and a range of statistical 
issues specific to these evaluations arise. This research focuses on the 
appropriate statistical methods For comparing costs between the arms of 
a trial. When summarising costs the measure of interest is the total or 
mean cost in each group of patients. The usual approach for comparing 
two means would be to use attest, and summarise with a difference in 
means and a confidence intervall. The distribution of cost data is however 
usually highly skewed with some extreme outliers. In this case the use of 
the t-test, which assumes nommlity, may be invalid. The aims of this 
project are, firstly to summarise the methods used and results presented 
in published trials, and secondly to explore the validity of these methods 
and alternative approaches for Ihe analysis and presentation of cost data 
from RCTs. 
Method: Articles published in 1995 and reporting results of RCTs 
including individual cost data were identified via MEDLINE. These 
have been reviewed and the type of summary statistics and methods used 
to compare costs between the randotnised groups were recorded. The 
most often used approaches have been examined in detail for their 
statistical validity and interpretation. In addition further investigations 
have focused on the usefulness of bootstrap and permutation resampling 
methods for the comparison of mean costs and the calculation of 
confidence limits. 
Results: The review has shown that there is, in general, an appreciation 
of the need to use means or total costs to compare groups in an RCT. 
Many papers did not present itests or measures of uncertainty, and in 
those that did there is little consensus as to the ‘correct’ approach. The 
most commonly reported tests were the non-parametric Mann-Whitney 
test and the two sample t-test. The Mann-Whitney test is clearly 
inappropriate since it does not compare the mean costs but provides a 
more general comparison of the distributions. The t-test however does 
compare means and provided that it is robust to the non normality of the 
data, it is a valid approach. Robustness however is highly dependent on 
both the skewness of the dam and the study sample size. The non- 
parametric bootstrap and permutation resampling techniques are useful 
for carrying out the analyses directly and also for checking results 
obtained using other methods. 
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OP2. Cost-effectiveness analysis of Paclitaxel and Cisplatinum 
versus Cyclophosphamide and Cisplatin as first-line therapy in 
advanced ovarian cancer - a Kuropean perspective 

Ber er K’ Szucs T’,* 
+- Medical Economics Research Group, Munich, Germany; *Center for 
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Background: Ovarian cancer is the sixth most common form of cancer 
worldwide and has the highest mortality rate of all gynaecological 
cancers. The results of a randomized clinical trial (GGGlll) of 
paclitaxebcisplatin (PC) versus standard therapy with 
cyclophosphamide/cisplatin (CC) as first-line chemotherapy in patients 
with advanced ovarian cancer showed a significant improvement in 
response rate, progression-free survival and overall survival for the PC 
group. As the focus on co,st-containment among decision makers 
becomes more intense, the medical benefits could easily be diminished 
by the fact that therapy with paclitaxel might appear to be more xpensive 
than other chemotherapies, therefore economic evaluations are 
necessary. Two previous economic analyses of PC reported 14,700 US% 

per. life year saved (Canada) and 19,800 - 21,200 US$ per life year 
saved (USA). This study is an evaluation of the cost-effectiveness of PC 
in Europe. 
Methods: This is a retrospective, incremental cost-effectiveness analysis 
based on the GQGI 11 trial and conducted from the national payers point 
of view. In a first step the cost-structures of PC and CC were determined 
based on structured face-to-face interviews with oncologists, literature 
analysis and telephone interviews with hospital administrators. The total 
costs were calculated for 6 cycles of chemotherapy, with tax01 being 
given at a dose of 135mg/mz over 24 hours as in the GGG 111 trial. In a 
second step the incremental effectiveness (“live years saved”) in the PC 
group was determined using a declining exponential approximation of 
life expectancy (DEALE approach). The analysis was done separately 
for 6 European countries (D, E, F, I, NL, UK). The robustness of the 
results was tested using a series of sensitivity analyses. 
Results: The incremental costs in the PC group were approximately 
11,900, 8,200, 8,700, 14,700, 10,000 and 8,100 USS in D, E, F, I, NL 
and the UK, respectively. The incremental life expectancy in the PC 
group ranged between 1.27 and 1.30 years in all countries. The 
corresponding cost-effectiveness ratios were approximately 9,400,6,400, 
6,600, 11,500, 7,900 and 6,400 US$ per life year saved in D, E, F, 1, NL 
and the UK, respectively. A supplementary analysis showed better cost- 
effectiveness ratios when hospitalization costs are reduced, e.g. when 
paclitaxel is administered as a S-hour infusion. 
Discussion: The results compare favourably with other life-saving 
interventions. The findings from the GGGII 1 trial and this analysis 
suggest that healthcare decision makers should consider PC as a cost- 
effective therapeutic option -for first-line management of advanced 
ovarian cancer. 
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0P3. Applying time-dependent outcomes and Markov modelling to 
the economic evaluation of cytotoxics: A case study of Paclitaxel and 
Topotecan in the treatment of advanced ovarian cancer 

Bethel LM’, Stanlev A2 
‘The Lewin Group, Bracknell, UK; *City Hospital, Birmingham, UK 

Background: As a case study in the approach for assessing oncological 
interventions, we have built a Markov process model to assess two 
treatments, paclitaxel and topotecan, using time-dependent outcomes 
that integrate both toxicity and response. 
Methods: To capture the cost per Time Without Symptoms (TWS), cost 
per Time Without Symptoms and Toxicity (TWiST) and cost per 
Quality-adjusted Time Without Symptoms and Toxicity (Q-TWiST), we 
built a Markov process model. The Markov approach was chosen 
because it explicitly measures time periods relevant to the outcome and 
to the experiences of the patient, furthermore, it acts as a good mirror for 
the clinical decision-making process. Data to populate the model came 
from a randomised phase III clinical study on advanced epithelial 
ovarian cancer. This was combined with local UK treatment information 
and corresponding costing data derived from City hospital in 
Birmingham. Nine health states were developed in the model based on 
treatment, follow-up, palliative care and death. Cycle time was 3 weeks 
and patients were followed-up in the model until death or two years after 
treatment. As this is work in progress, only a Q-TWiST proxy has been 
measured, however Q-TWIST measures will be incorporated into the 
model in the near future. 
Results: Preliminary results suggest that the cost-effectiveness of 
topotecan is more favourable than paclitaxel for all parameeters 
measured. The major toxicity for both agents was myelosuppression 
which was significantly greater for topotecan. The model proves to be 
robust in light of changes in the costs of treating adverse events, hospital 
costs, changes in utility scores, point of response assessment and 
inclusion of clinical trial protocol violators. Differences between TWS, 
TWiST and the Q-TWIST proxy are substantial between treatments: as 
would be expected, TWS outcomes are more favourable as they only 
capture response rates, alternatively, scores are lower for TWIST and the 
Q-TWiST proxy because of the added consideration of toxicity. 
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Discussion: This model shows that the difference in TWS, TWiST and 
the Q-TWiST proxy are significant. It further suggests that the benefits 
of a TWiST or Q-TWiST approach in advanced ovarian cancer can 
transparently highlight serious adverse events (toxicity) in the outcome 
as well as the costs to a decision-maker. Showing both TWS, TWiST and 
Q-TWiST outcomes may give the decision-maker greater scope for 
evaluating treatments. These outcomes are further relevant to oncology 
where serious adverse events play a critical role in patient well-being. Q- 
TWiST values are being derived to truly reflect patient preferences for 
different health states. 
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Background: Increased survival due to aggressive chemotherapy in 
metastatic colorectal cancer may be considered as a major breakthrough 
as long as patients’ Quality of Life is not unduly jeopardized by toxicity. 
The issue of whether response or stabilization bring benefit in terms of 
Quality of Life (QOL) despite toxicity effects is still controversial. In 
addition, given the high acquisition cost of new chemotherapies, it is 
becoming more common to conduct economic evaluations comparing 
these new chemotherapies to older alternatives, that is to compare 
simultaneously their impact on costs (acquisition, administration, 
management of toxicities, complications) and on consequences (survival, 
other clinical benefit, QGL). 
Methods: A randomised multi-center phase Ill trial has been conducted 
comparing CPT-1 I as single agent to best estimated 5FU based 
chemotherapy regimen (single agent or combinations) in patients with 
me&static colorectal cancer who have previously failed a 5FU 
containing regimen. Primary endpoint was survival. Median time to 
progression, response rates and symptom assessment were evaluated as 
secondary endpoints. QOL was assessed using the EORTC QLQ-C30. 
Use of hospital and ambulatory resources were also recorded. 
Results: 267 patients have been enrolled with a median follow-up of I1 
months. Final clinical results are currently being compiled, as well as 
QOL and resources usage, and will be presented. This will be one of the 
first economic evaluations in medical oncology based on prospectively 
collected data as part of a phase Ill clinical trial. 
Discussion: Results of the economic evaluation based on this phase Ill 
trial will be compared to those obtained from modelling, and to results 
found in the literature. 
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Background: A recently published Canadian randomised trial with 
palliative endpoints in patients with symptomatic hormone-resistant 

prostate cancer found reduction in pain and improvement of health 
related quality of life. The economic attractiveness of this strategy was 
uncertain. 
Methods: A descriptive costing study and cost-utility analysis was 
performed from the perspective of the Canadian health care system. The 
trial randomised 16i patients to initial treatment with mitoxantrone and 
prednisone (M+P) or to prednisone alone (P), and showed better 
palliation with mitoxantrone and prednisone. There was no significant 
difference in survival. Detailed retrospective chart review was 
undertaken of resources used from randomisation to death of 114/161 
patients enrolled at the three largest centres; these included hospital 
admissions, outpatient visits, investigations, therapies (including ah 
chemotherapy and radiation) and hospice care. Hospital costs were 
calculated using the hotel approximation method and case costing from 
the Ontario Case Costing Project. Cost- utility analysis was performed 
by transforming the EORTC QLQ-C30 global quality of life item 
measured every 3 weeks on trial to an estimate of utility, and extending 
the last known value through to death. 
Results: The mean total c&t until death by intention to treat analysis 
was: nrednisone alone CDN $29.000. mitoxantrone and mednisone CDN 
$27,300; a cost saving in favour of M+P of CDN $1,700. The largest 
single component of cost was hospital admission (M+P 65.8% vs. P 
53%). Confidence intervals at 95% range from a saving of CDN $9,200 
for M+P to an increased cost of CDN $5,800 for M+P. Best estimates of 
resource utilisation indicated that the strategy of using initial 
mitoxantrone and prednisone was consistently cheaper whichever time 
period was used to compare costs. A simple conservative estimate of the 
upper margin of the cost-utility ratio was obtained by applying the mean 
incremental utility to the upper limit of 95% Cl for costs gives a value of 
$22,400 per QALY. The data set comprises individual patient costs and 
individual patient utilities. To additionally explore how to integrate two 
measures of variation (cost and utility) into one confidence interval, 
Fieller’s Theorem was used to calculate confidence intervals for the ratio 
of differences in observed costs and effectiveness, i.e. the incremental 
cost-effectiveness ratio. 
Discussion: Considering cost alone, a consistent but nonsignificant trend 
was found for initial use of M +P to be less costly than prednisone alone. 
This is due to a reduction in inpatient costs. A treatment that reduces 
symptoms and improves quality of life has the potential to reduce costs 
in other areas. Incorporating utilities results in a dominant strategy in 
favour of mitoxantrone and prednisone. 
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Background: Inpatient hospital care is the major cost determinator of 
surgical treatment and totals up to 60 % of total health care costs for 
cancers. Shortening of hospitalisation is expected to reduce health care 
costs. However, a shifting of care to outpatient care and home care may 
counteract the savings achieved by shortening hospitalisation. We 
designed a study to determine the effect of reduction of length of 
hospital stay after breast cancer surgery on the rate of care consumption 
in and outside the hospital and on the costs of care. 
Methods: 125 patients were randomised for a short or long postoperative 
hospital stay after surgery for breast cancer. Data on care consumption 
inside and outside the hospital were collected for a period of 4 months in 
diaries administered by the patients, and socioeconomic status was 
evaluated by questionnaires. Complications were also recorded. A cost- 


