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Abstract 

   When using chemotherapy in patients with a short life expectancy, outcomes such as Symptom 

Improvement or Clinical Benefit receive increasing attention. Outcomes of subjective benefit to 

the patient can be rated as a utility in order to perform health economic analyses and 

comparisons with other treatment conditions. A cost-utility analysis has been performed 

alongside a prospective randomised clinical trial comparing single agent Gemcitabine to 

Cisplatin-based chemotherapy in symptomatic advanced NSCLC patients. 

   Global Quality-of-Life as well as resource utilisation data were collected during first line 

chemotherapy for both treatment arms. Incremental costs, utilities and cost-utility ratio were 

calculated. 

   Per patient, an incremental cost of 1,522 � was obtained for Gemcitabine compared to 

Cisplatin-Vindesine, mainly as a consequence of the direct cost of the cytotoxic drugs. When 

combined with utility, this resulted in an incremental cost-utility ratio for Gemcitabine of 13,836 

� per Quality-Adjusted Life Year gained.  

   In conclusion, although the least expensive strategy is Cisplatin-Vindesine, the greater Clinical 

Benefit of Gemcitabine, leading to an acceptable incremental cost-utility ratio as compared to 

other health care interventions, balances its higher cost. The gains in subjective outcome 

achieved with palliative chemotherapy are critical from both a clinical and a health economic 

point of view. 
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Introduction 

 

Because of the growing concern about the magnitude of health care costs in society, health policy 

analysts and managers give increasing attention to these costs in Western countries. This trend 

feeds the interest for economic analyses in medical oncology. Through their daily practice, 

physicians have a significant impact on the utilisation of resources and on the cost of health care. 

Lung cancer is the leading cause of cancer death in both Europe and North America [1]. The 

majority of these patients are diagnosed with locally advanced or metastatic disease non-small 

cell lung cancer (NSCLC). Chemotherapy is given with palliative intent and provides a modest 

gain in survival. The survival differences between different interventions are small. 

Consequently, there is an increasing interest in this palliative setting in �subjective� effectiveness 

parameters such as Symptom Improvement (SI), Clinical Benefit (CB), or improvement of 

Quality-of-Life (QoL), which also capture differences in toxicity profile and adverse events.  

It therefore is equally important to consider these subjective effectiveness parameters when 

performing economic analyses in oncology, in order to understand how this might optimally 

guide decision-making.  

This article reports on a cost-utility analysis (CUA) performed on the dataset of a prospective 

randomised study comparing single agent Gemcitabine to second generation Cisplatin-based 

chemotherapy in symptomatic advanced NSCLC. 

 

Patients and methods 

Study database 

The dataset from a prospective randomised phase III trial in symptomatic advanced NSCLC 

comparing single agent Gemcitabine to Cisplatin-based doublet chemotherapy was used. The 

details of the study have been described in detail previously [2]. In short, between May 1996 and 

April 1999, 169 patients with advanced NSCLC with Karnofsky Performance Status ≥ 60 % 

were randomised to either single agent therapy with the �new drug� Gemcitabine or Cisplatin-
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Vindesine, the most commonly used regimen in Belgium in that period. To be eligible for the 

study, patients had to be symptomatic, defined as having a Visual Analogue Score (VAS) of at 

least 20/100 for at least one symptom. The primary end-point of the trial was a CB response.  

A detailed prospective follow-up of the patients has been recorded from the time of 

randomisation until the end of the administration of the study chemotherapy. Within this 

period, outcome was scored (CB, QoL and survival), and data on resource utilisation were 

collected prospectively. Further events in patients with disease progression (salvage therapies 

such as second line chemotherapy, far from common at that time, or palliative radiotherapy) 

were not recorded in detail, except for their occurrence, and survival data were collected. 

 

Cost-effectiveness and cost-utility evaluation 

The outcome data on CB response and survival were collected for all patients enrolled in the 

described prospective multicenter randomised trial [2]. Patients were enrolled at different 

institutions throughout Belgium, both academic and general hospitals. 

Survival and cost-effectiveness 

In the study, no significant difference in survival was observed between the two treatment 

regimens. Therefore, a cost-effectiveness analysis (CEA), comparing the cost of an intervention 

to a clinically relevant objective outcome - Life Years Saved (LYS) being the most commonly 

used - was judged not to be useful. More specifically only costs would have to be taken into 

account and the Cisplatin-Vindesine doublet would as such become the optimal treatment 

option. 

 

 

Quality of Life, cost-utility and cost-utility ratio 

As there were significant differences in CB and QoL between two treatment regimens, a CUA, 

relating the cost of both interventions to their gain in QoL (expressed in Quality-Adjusted Life 

Year (QALY)), was performed.  
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To obtain values for the QoL of the patients within the study, the �How would you rate the 

quality of your life today?� item out of the Lung Cancer Symptom Score (LCSS) QoL 

instrument was measured on a VAS. During the study period, these VAS scores were weekly 

obtained directly from the patient and measured on a continuous scale from 0 to 100. We 

considered this VAS scoring to be a reasonable alternative for the VAS �thermometer� score in 

the Euro-QoL EQ-5D instrument.  

For the economic analysis, the VAS scores were transformed into a corresponding utility, 

expressing them in a value between 0.00 and 1.00. In a last step, these utilities were combined 

with the survival data from the randomised study in order to obtain QALY�s. For the baseline 

calculation, the average utilities were multiplied by the LYS, an approach also used by Berthelot 

et al. [3].  

For the sensitivity analyses, the QALY�s were calculated from the area under the utility-curve 

for the 24 weeks treatment period by making a summation of the utility per week.  

Cost calculation 

Resource cost data were calculated from the actual data of the prospective clinical study. Costs 

per patient for each regimen were obtained. Although the study was multicentric, unit costs of 

the Leuven University Hospitals were used in the baseline calculation. 

Costs of diagnostic procedures and costs consumed after the end of the treatment period were 

not available. It was however assumed that these do not substantially differ between the two 

treatment arms.  

A societal perspective was used. All costs of the study period were expressed in Euro and 

adjusted to the year 2000 price level. Discounting was not addressed, as both mean and median 

survival is less than 12 months.  

Direct medical costs 

These include all costs for cytotoxic drugs and concomitant medications, outpatient admissions 

and in-patient hospitalisations during the chemotherapy period.  
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The resource costs of the pharmaceuticals were obtained from the Leuven University Hospital 

pharmacy. Cytotoxic drug costs were calculated from the number of vials needed to provide the 

acquired dose for each administration during the treatment course.  

It was taken into account whether chemotherapy was delivered on an in- or out-patient basis. To 

obtain the unit cost of hospital admission, the standard in- and out-patient �bed-day� resource 

cost of the Leuven University Hospital was augmented with the cost of physician wages and 

materials and with 12.5 � per administration of chemotherapy in order to cover the cost of 

preparation in the pharmacy [4]. The unit costs associated with the delivery of chemotherapy 

are represented in Table 1. Community care costs were supposed not to be significantly different 

in both treatment arms and therefore excluded. 

Direct non-medical costs 

These costs mainly consist of travel costs. Nursing costs at home, costs of domestic help and 

other out-of-pocket costs were not available and not included. Here again, however, a 

comparable consumption can be assumed in both treatment groups. 

Indirect costs 

These costs consist of lost wages and lost leisure time. The mean age of our patient population 

suggests that the vast majority of our patients had already retired. Moreover lost leisure time 

can be supposed to be equal in the two treatment arms. For this reason indirect costs were not 

taken into account.  

Costs generated after the end of the trial 

Within the trial, data on the occurrence of second-line chemotherapy and palliative 

radiotherapy were collected, showing no significant difference between the two treatment groups 

concerned. However, detailed resource consumption data were not collected. 

 

Sensitivity Analyses  

All costs and utilities, to which this CUA was expected to be sensitive, were varied within 

plausible ranges.  
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All costs were varied with +/- 25 and 50%. The impact of changing the cytotoxic drug cost and 

the in- and out-patient hospitalisation cost were evaluated separately. Furthermore, the effect of 

varying the combination of both former costs and of all treatment costs together was also 

analysed.  

For the utilities, the AUC calculation represents the first type of sensitivity analysis. Besides, the 

mean baseline utilities were varied with +/- 25 and 50%.  

The sensitivity analyses were conducted on the assumption that the survival benefits are not 

variable.  

 

Results 

Patients 

The original CB analysis consisted of 169 patients [2]. For this CUA, only patients for whom the 

�How would you rate your quality of life today?� QoL data were available, were eligible. Of 

these 142 patients, 69 patients received Cisplatin-Vindesine treatment and 73 patients 

Gemcitabine monotherapy. No separate stratification was performed for the VAS score obtained 

on the QoL question �How would you rate the quality of your life today?�. Regardless, the 

baseline characteristics of the 142 patients enrolled in the cost analysis are reasonably well 

balanced across the 2 study arms (Table 2).  

Objective response rate, survival and Clinical Benefit 

The log-rank test of the Kaplan-Meier survival curve shows no significant difference in survival 

between the two treatment regimens: one-year survival of 22.5% for Cisplatin-doublet and 

25.4% for Gemcitabine (Figure 1). A significantly larger and longer lasting CB was found for 

single agent Gemcitabine, being most obvious in patients with objective disease stabilisation [2].  

Cost 

The total estimated resource cost consumed during the study period and the resulting cost per 

patient are shown in Table 3.  

Utility and Quality-Adjusted Life Years  
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Of all VAS measurements 82.5 % were available. A significantly larger number of patients 

treated with Gemcitabine had a better VAS score improvement for the global QoL question 

compared to Cisplatin-Vindesine (37% versus 15%, P=0.0082) [5]. 

The baseline utility, derived from the QoL, was thus valued at approximately 0.39 on a scale 

from 0.00 to 1.00. The utility improves during the Gemcitabine treatment arm and declines after 

4 cycles of Cisplatin-based therapy (Figure 2). Moreover, a general more toxic effect of Cisplatin 

can be suggested as a negative impact on utility occurred in the three weeks after a Cisplatin 

administration, with recuperation during the week before a next administration (arrows in 

Figure 2).  

The baseline calculation demonstrated a gain of 0.18 QALY�s in the doublet arm and of 0.29 

QALY�s for Gemcitabine monotherapy.  

Cost-utility ratio 

The cost-utility results for the baseline calculation are summarized in Table 4. The incremental 

cost of Gemcitabine is 1,522 � per patient, the incremental QALY�s are 0.11, resulting in a cost-

utility ratio (CUR) of 13,836 �/QALY.  

Sensitivity Analyses 

Table 5 shows how the CUR varies when applying the utilities calculated with the AUC 

approach. With unchanged costs, the CUR increases to 38,050 �/QALY. Furthermore, the CUR 

obviously follows the change in total costs. If the latter increase with 25 or 50%, the CUR 

correspondingly increases up to values close to and even over 50,000 �/QALY. 

Table 6 shows in more detail how the results vary with different changes in cost inputs. It is 

notable that the cost of the administration has no major impact. The cost of the cytotoxic drug, 

however, seems to be the most important factor influencing the CUR in the sensitivity analysis. 

It is furthermore clear from this table that even if the absolute differences utilities remain small, 

the impact on the resulting CUR is important.  

 

Discussion 
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The role of chemotherapy in advanced NSCLC has been better defined since the publication of a 

meta-analysis in 1995 [6]. The last decade, third generation cytotoxic agents have been 

introduced showing almost equal activity in terms of survival but with a milder toxicity profile 

compared to platinum doublets [2,7,8]. Because of their higher cost, however, one should also 

pay attention to the economic consequences of introducing these new agents in the palliative 

setting.  

We report on a CUA, based on data obtained from a randomised trial comparing Gemcitabine 

monotherapy versus Cisplatin-Vindesine for symptomatic advanced NSCLC. Our multicenter 

randomised trial showed similar efficacy in terms of survival for both regimens but pointed at a 

significantly better CB response rate in favour of Gemcitabine [2]. We therefore examined 

whether the higher drug cost of Gemcitabine could (partly) be offset by its improved QoL and 

thus result in an acceptable CUR. Our CUA confirmed this hypothesis.  

Economic evaluations, weighing the benefits of interventions against their costs, are a recognised 

method to evaluate the financial implications related to new treatments. When dealing with 

modest survival benefits and potential treatment toxicity, subjective outcome measures become 

increasingly important besides the more frequently used objective parameters. Moreover, if 

QALY�s (a non disease-specific outcome measure) are used, a direct comparison can be made 

for a broad range of interventions. For this reason, an incremental cost per QALY will be 

increasingly recommended as a useful measure to inform healthcare policy makers.   

Earle et al. reviewed CUA in oncology between 1975 and 1997 [9]. Lung cancer accounted for 

only 7.5% of the published reports, and none of the CUA was based on chemotherapy for 

advanced stage NSCLC. A systematic review until December 2000 reported 16 economic 

evaluations on the use of third generation cytotoxic agents for inoperable stage III and IV 

NSCLC [10]. All types of approaches (cost-benefit analyses, cost-minimisation analyses, CEA 

and CUA) were evaluated in this review but only one CUA was available. This CUA of 

chemotherapy for metastatic NSCLC applied a decision-analytic model on a hypothetical cohort 

of lung cancer patients. The analysis used mean utility estimates provided by a survey amongst 
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oncologists [3]. No other CUA alongside cancer clinical trials have as yet been reported on 

chemotherapy for advanced stage NSCLC, probably related to the fact that the reported 

differences in QoL between platinum doublets only show discrete differences at best [11-15]. 

Tennvall et al. previously performed a cost-minimisation analysis of Gemcitabine compared to 

Cisplatin-Etoposide for stage IIIB-IV NSCLC [16]. In their analysis Gemcitabine proved to be 

cost saving, assuming the survival and response rates in that study were equivalent. A weakness 

of the analysis was that no information about QoL was available. We were able to perform a 

CUA based on patients� derived utility estimates within a comparable treatment design. Based 

on the standard practice of the Leuven University Hospital, an incremental societal cost of 1,522 

� per patient for single agent Gemcitabine was calculated as compared to standard Cisplatin-

Vindesine. After adjusting the survival time for QoL by introducing the utilities, an increment of 

0.11 QALY was obtained, translating in a baseline incremental CUR of 13,836 �/QALY. This 

calculated incremental CUR remains below the internationally accepted benchmarks of 20,000 

CAN$/QALY, 50,000 US$/QALY and 30,000 £/QALY used in the UK [17-19].  

In the sensitivity analyses it was found that higher costs translate into higher CUR�s. However, 

in contrast to what is frequently observed, the CUR�s were not importantly altered by switching 

from in-patient drug administration to day-hospitalisations. This is probably related to the fact 

that in our experience, the cost of one day-hospitalisation is not very different from the cost per 

day of in-patient care. Moreover, the actual number of admissions is higher in the Gemcitabine 

arm than for the doublet. In contrast, the cost picture is clearly dominated by the actual cost of 

the drugs.  

The results of this analysis are thus sensitive to changes in costs, but even more so to changes in 

utilities. When the impact on QoL is limited, the CUR�s raise considerably, as can be seen in the 

approach using the AUC. It is frequently seen in this kind of analyses that the difference in 

utility between treatments is more important than the absolute estimates and that the accurate 

measurement of health is essential for performing cost-utility analyses [4,18,20,21]. In our trial, 

we performed weekly LCSS assessments. This is in contrast to the QoL assessments in the 
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SWOG trial S9509 [22]. The monthly intervals between the Cisplatin treatments together with 

the more dispersed QoL assessments in that trial possibly masked small inter-treatment QoL 

differences as we observed and may explain why there was no significant QoL difference 

between both treatment arms. As a result, they performed a cost-minimisation analysis [23]. In 

contrast, our weekly LCSS assessment nicely demonstrated a decrease in QoL during the 3 

weeks following a Cisplatin administration with recuperation during the fourth week prior to a 

new cycle of chemotherapy (Figure 2). 

Although our study yields interesting information regarding the relation between costs and QoL, 

it should be acknowledged that it also has limitations and methodological difficulties such as the 

choice of the comparators, the utility instrument used, the length of follow-up of utility and 

costs, and the choice of perspective (health care versus societal) and institution (university versus 

general hospital). 

First, it can be argued that single agent Gemcitabine is not the standard treatment in fit patients 

with advanced NSCLC, and that Cisplatin combinations should be favoured due to the moderate 

survival benefit that is mostly observed. This was however not the case in our study. Moreover, 

these Cisplatin combinations are frequently not tolerated by frail and aged patients with 

symptomatic advanced NSCLC and co-morbidity. Single agent therapy with a new drug such as 

Gemcitabine then presents a valuable alternative. Finally, although it has been shown that 

modern doublets yield slightly superior survival outcomes compared to single agent therapy in 

fit patients with advanced NSCLC, it is less obvious if doublet therapy is also superior to 

monotherapy with a new agent when subjective outcomes such as QoL or CB are considered 

[24,25]. 

Secondly, the choice of our QoL instrument is not standard. Utilities have in oncology however 

been assessed by varying instruments and respondents. So far, no single standardised method is 

available for utility collection alongside trials. In this CUA, we used the global QoL item out of 

the LCSS QoL questionnaire that we assumed to be comparable to the VAS �thermometer� 

scoring of the Euro-QoL EQ-5D questionnaire. This assumption can be substantiated by the 
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study of Fossella et al. demonstrating that a global QoL assessment by either LCSS or Euro-QoL 

showed a similar outcome [26]. Also, the Euro-QoL measurements obtained from NSCLC 

patients in a cross-sectional study with the SF-36 questionnaire demonstrated that it is useful in 

the evaluation of the CUR of NSCLC therapies [27]. Still, it remains possible that the QoL item 

may not cover all the different domains of QoL. Lastly, it was not feasible to obtain QoL 

measurements after the end of the study period.  

The cost estimates used in our analysis were derived from the standard unit costs and the 

standard resource use of the Leuven University Hospital. This approach may not entirely 

represent the health care point of view since it is not known to what extent academic cost data 

are representative for other institutions in this multicenter study. In the sensitivity analysis, the 

costs for the cytotoxic drugs and of the administration of these drugs (i.e. related to the hospital 

type) were therefore varied. It was found that the cost of cytotoxic administration has only 

limited impact on the ultimate CUR. Furthermore, we did not include indirect costs in our 

analysis as the vast majority of the patients in this study were already retired. In some reports 

however, up to 40 % of the general patient population with advanced NSCLC did not reach the 

age of 65, which might translate into different economic societal losses. One issue, on the 

contrary, that would not affect our results, is the possible use of generic equivalents of the 

cytotoxics, because both Cisplatin and Gemcitabine were approved less than 15 years in Belgium 

at the time of the analysis. 

 

In conclusion, although cost alone should not be used to determine treatment choices in an 

individual patient, it can�t be ignored that the financial impact of chemotherapy in advanced 

stage NSCLC might be substantial when considering treatment options within a community. As 

the gains in hard outcomes are limited and improvements in QoL and CB parameters are highly 

valued by patients with symptomatic advanced stage NSCLC, these parameters should be 

incorporated in health economy analyses. Our CUA showed that the incremental cost of a third 

generation cytotoxic drug (mainly related to the cost of the cytotoxic itself) is partly offset by an 
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increased gain in QALY, resulting in an acceptable CUR. But as QoL outcomes remain difficult 

to measure and are a critical element determining the results of such analyses, further research 

in this field is warranted. 
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Legend to figures 

 

Figure 1. Kaplan-Meier survival curve of 142 patients enrolled in the cost analysis, according to 

treatment arm. 

 

Figure 2. Evolution of utility for each chemotherapy during study treatment derived from the 

�How would you rate the quality of your life today?� item. Arrow = administration of 

chemotherapy.  
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Tables 
 
Table 1. Unit cost of cytotoxic drug and hospital admission in Euro (2000). 
 
 
 Unit cost in Euro 
Vial Cisplatin 50 mg in-patient 52.4 
Vial Cisplatin 50 mg out-patient 59.5 
Vial Vindesine in-patient 104.5 
Vial Vindesine out-patient 111.6 
Vial Gemcitabine 1 gram in-patient 131.3 
Vial Gemcitabine 1 gram out-patient 138.4 
Vial Gemcitabine 200 mg in-patient 28.3 
Vial Gemcitabine 200 mg out-patient 34.5 
In-patient admission for chemotherapy 171.0 
Out-patient admission for chemotherapy 154.1 
Chemotherapy preparation by pharmacy 12.5 
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Table 2. Baseline characteristics of the 142 patients enrolled in the cost analysis. 
 
 
 Cisplatin-Vindesine Gemcitabine 
Number 69 73 
Age, yr   
  * Mean age 63 64 
  * Range 39-78 42-76 
Stage, %   
  * Stage IIIB 33 32 
  * Stage IV 67 68 
Sex, %   
  * Male 81 81 
  * Female 19 19 
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Table 3. Total cost and cost per patient (in Euro, 2000) associated with chemotherapy. 
 
 
 Cisplatin-Vindesine Gemcitabine 
Direct medical costs:   
Cost cytotoxic drug for in-patient 60,235 9,080 
Cost cytotoxic drug for out-patient 27,139 205,272 
Cost hospital admission for drug delivery 85,259 22,955 
Cost day-clinic admission for drug delivery 29,734 122,507 
Cost hospital admission for adverse event 55,188 50,233 
Cost of antibiotics 13,697 5,479 
Cost of painkillers 11,541 4,021 
Cost of anti-emetics 16,134 1,098 
Cost of transfusion 2,700 2,945 
Cost preparation pharmacy 5,625 9,963 
Direct non-medical costs:   
Cost of travel 3,375 6,188 
Total cost for all patients 310,627 439,739 
Total cost per patient 4,502 6,024 
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Table 4. Baseline Cost-Utility Ratio. 
 
 
 Cisplatin-Vindesine Gemcitabine 
Total cost in Euro * 310,627 439,739 
N patients 69 73 
Total cost per patient in Euro * 4,502 6,024 
Incremental cost per patient *  1,522 
   
Median Survival (mo) 6.3 8.2 
LYS 0.53 0.68 
Average Utility over 24 weeks 0.34 0.42 
QALY = LYS x Utility 0.18 0.29 
Incremental QALY  0.11 
   
Incremental cost/incremental QALY* CUR 13,836 
 
Abbreviations: N, number; mo, months; LYS, life years saved; QALY, Quality-Adjusted Life Years; 
CUR, cost-utility ratio. 
* Costs are expressed in � for the year 2000. 



 19

Table 5: Sensitivity analysis: impact of utilities calculated with the AUC approach and variation 
in total costs. 
 
 

 
Abbreviations: QALY, Quality-Adjusted Life Years; AUC, area under curve. 
Costs are expressed in � for the year 2000; CUR in �/QALY. 
 

Incremental cost incremental QALY 0.11 incremental QALY 0.04 
(AUC approach) 

All costs �50% 761 6,918 19,025 
All costs �25% 1,142 10,382 28,550 
All costs 1,522 13,836 38,050 
All costs +25% 1,902 17,291 47,550 
All costs +50% 2,283 20,755 57,075 
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Table 6: Sensitivity analysis: impact of different cost inputs. 
 
 

 
Abbreviations: QALY, Quality-Adjusted Life Years; Adm, administration; D, drug; D+A, drug + 
administration.  
Costs are expressed in � for the year 2000; CUR in �/QALY. 
 

Incremental cost Utility �
50% 

QALY 0.05 

Utility �
25% 

QALY 0.08 

Incremental utility 
QALY 0.11 

Utility 
+25% 

QALY 0.13 

Utility 
+50% 

QALY 0.16 
All costs �50% 761 15,220 9,513 6,918 5,854 4,756 
All costs �25% 1,142 22,840 14,275 1,382 8,785 7,138 
All costs 1,522 30,440 19,025 13,836 11,708 9,513 
All costs +25% 1,902 38,040 23,775 17,291 14,631 11,888 
All costs +50% 2,283 45,660 28,538 20,755 17,562 14,269 
       

Drug cost �50% 687 13,740 8,588 6,245 5,285 4,294 
Drug cost �25% 1,104 22,080 13,800 10,036 8,492 6,900 
All costs 1,522 30,440 19,025 13,836 11,708 9,513 
Drug cost +25% 1,939 38,780 24,238 17,627 14,915 12,119 
Drug cost +50% 2,326 46,520 29,075 21,145 17,892 14,538 
       

Adm cost �50% 1,359 27,180 16,988 12,355 10,453 8,494 
Adm cost �25% 1,440 28,800 18,000 13,091 11,077 9,000 
All costs 1,522 30,440 19,025 13,836 11,708 9,513 
Adm cost +25% 1,603 32,060 20,038 14,573 12,331 10,019 
Adm cost +50% 1,685 33,700 21,063 15,318 12,962 10,531 
       

D+A cost �50% 524 10,480 6,550 4,764 4,031 3,275 
D+A cost �25% 1,023 20,460 12,788 9,300 7,869 6,394 
All costs 1,522 30,440 19,025 13,836 11,708 9,513 
D+A cost +25% 2,021 40,420 25,263 18,373 15,546 12,631 
D+A cost +50% 2,489 49,780 31,113 22,627 19,146 15,556 
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