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Background: Adjuvant chemotherapy at concurrent time with radiation therapy (RT) or at adjuvant time 
alone in locally advanced rectal cancer (LARC) is used with several regimens. The cost-utility analysis was 
conducted to compare administration of two 5-FU regimens and capecitabine in the aspect of provider and 
societal viewpoint.
Methods: Stage II or III rectal cancer patients who received pre-operative or post-operative concurrent 
chemoradiotherapy and adjuvant chemotherapy were compared by using decision tree model between (I) 
5-FU plus leucovorin (LV) for 5 days per cycle (Mayo Clinic regimen); (II) 5-FU continuous infusion (CI) for  
120-h per cycle (CAO/ARO/AIO-94 protocol); (III) standard regimen of capecitabine. All probability data 
were extracted from landmark study. Direct medical costs were the cost from database of Drug Medical Supply 
Information Center, while direct non-medical cost and utility were interviewed from stage II and III rectal 
cancer patients. The time horizon of this study was 5 years. Incremental cost-effectiveness ratio (ICER) was 
the final result in this study, which determined as the numerator of the difference of costs among three drug 
regimens, and the difference of quality-adjusted life years (QALYs) from each drug was the denominator. 
Results: 5-FU plus LV was the cheapest and least efficacy for adjuvant treatment of LARC in both 
provider and societal viewpoint. In provider viewpoint, the ICERs of 5-FU CI and capecitabine were 
334,550 THB/QALY (US $9,840/QALY) and 189,935 THB/QALY (US $5,586/QALY), respectively, 
with the corresponding societal viewpoint of 264,447 THB/QALY (US $7,778/QALY) and 119,120 THB/
QALY (US $3,504/QALY) when 5-FU plus LV was used as comparator. The most influential parameter for 
value of treatment was acquisition cost of capecitabine. At the willingness to pay for one QALY gained in 
Thailand (160,000 THB or US $4,706), 5-FU plus LV, 5-FU CI and capecitabine had probabilities of cost-
effectiveness of 63%, 2% and 35%, respectively.
Conclusions: Capecitabine was the most expensive regimen but produced the higher effectiveness than 5-FU 
plus LV and 5-FU CI. The most influential parameter in the model was acquisition cost of capecitabine.
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Introduction

Colorectal cancer (CRC) is the third common cause of 
malignancy in the world. The incidence and death rate from 
this cancer has a trend increasingly, especially in developing 
countries (1). Chemotherapy and radiation therapy (RT) are 
considered as appropriated pre-operative and post-operative 
treatments for locally advanced rectal cancer (LARC), 
stage II (T3–4N0M0) and III (T1–4N1–2M0). Intravenous 
administration of 5-fluorouracil (5-FU)-based regimen or 
oral administration of fluoropyrimidine as capecitabine is 
commonly used in concurrent time with RT and adjuvant 
treatment. In 2012, a landmark study from Germany 
reported that capecitabine could be substituted for 5-FU 
in pre-operative or post-operative setting for rectal cancer 
because of its non-inferiority of efficacy and less hemato-
toxicity than 5-FU (2). Therefore, capecitabine is proved to 
be used as an adjuvant setting in NCCN guideline for rectal 
cancer (3). 

Besides the aspect of treatment efficacy, cost of treatment 
is another issue that must be concerned. Considering the 
cost of treatment, capecitabine is much more expensive 
than 5-FU-based regimen including administration 
as intravenous bolus (Mayo Clinic regimen) or 5-day 
continuous infusion (CI) during RT (CAO/ARO/AIO-
94 protocol) (4). Since 2000, several economic analysis 
from western countries compared cost-effectiveness of 
these two drugs for colorectal cancer including palliative 
setting in provider viewpoint (5), third-party viewpoint (6), 
societal viewpoint (7) as well as adjuvant setting for colon 
cancer from both National Health Service viewpoint and 
societal viewpoint (8). All results showed that both direct 
medical cost and direct non-medical cost of capecitabine 
were lower than 5-FU in terms of hospitalization during 
drug administration, costs of treatment from side effects of 
chemotherapy, travelling costs and loss of income during 
treatment. The pharmacoeconomic studies of colorectal 
cancer from Netherland confirmed that capecitabine was 
the cost-saving regimen comparing with 5-FU regimens 
in the western countries (9,10). In addition, the studies in 
Asia including Taiwan and Japan also reported the similar 
results which capecitabine was the drug of choice because 
of its lower costs and better treatment outcomes than 5-FU 
plus leucovorin (LV) in adjuvant setting for colon cancer 
(11,12). For LARC, nature of the disease and treatment are 
not the same as locally advanced colon cancer. Nowadays, 
there is no evidence of the pharmacoeconomic analysis 
concerning the variation of adjuvant chemotherapy at 

the concurrent time with RT as well as at the timing of 
adjuvant chemotherapy alone. Moreover, the contexts of 
health policy, costs, and economic situation of each country 
are substantial difference. In Thailand, locally advanced 
colorectal cancer patients who used Universal Coverage 
Scheme and Social Security Scheme are not allowed to 
use capecitabine in any indication because of its price 
without considering other direct medical costs (cost of 
drug administration and management of adverse events) as 
well as direct non-medical costs which also affect patients. 
Therefore, the objective of this study was to evaluate a cost 
utility analysis of LARC patients who received adjuvant 
chemotherapy of 5-FU plus LV for 5 days per cycle (Mayo 
Clinic regimen), 5-FU CI for 120-hour per cycle (CAO/
ARO/AIO-94 protocol) or capecitabine in the aspect of 
provider and societal viewpoint.

Methods

Study design and model

A decision tree model was conducted to compare the cost 
and utility of locally advanced or stage II or stage III rectal 
cancer patients who received pre-operative or post-operative 
concurrent chemoradiotherapy (CCRT) and adjuvant 
chemotherapy between 5-FU and capecitabine (Figure 1). 
Regimens of 5-FU using in this study were based on the 
common using and feasibility as Mayo Clinic regimen (5-FU 
370–425 mg/m2 plus LV 20–25 mg/m2 intravenous bolus for 
5 days) or CAO/ARO/AIO-94 protocol (1,000 mg/m2 CI in 
24 hours per day for 5 days), and both regimens were given 
every 4 weeks for 24 weeks from concurrent time with RT 
therapy through adjuvant time by chemotherapy alone. For 
capecitabine, dose during RT was 1,650 mg/m2 per day and 
2,500 mg/m2 per day after completed RT for 14 days every 
21 days for a total time of 24 weeks. Follow up of all patients 
after completing treatment was followed by the physical 
examination and carcinoembryonic antigen (CEA) protocol 
every 3 months for the first 2 years and then every 6 months 
for the last 3 years. Colonoscopy and computed tomography 
of abdominal and pelvis was taken once a year. Costs and 
utility were assumed to be equal for all patients who were 
alive without the disease regardless of receiving either 5-FU 
or capecitabine and state as “no disease”. Patients with disease 
progression would be stated as “disease” with the hypothesis 
that these patients could not be obtained salvage or curative 
surgery. Palliative chemotherapy as FOLFOX4 regimen  
(5-FU plus LV and oxaliplatin), which is the most cost-
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effective regimen in context of Thailand (13) with the 
survival time of 18 months (14), was provided. The time 
horizon of this study was 5 years. All clinical data using in 
the model were conducted from literature review. Direct 
medical costs were the cost from database of Drug Medical 
Supply Information Center (15) and Heath Intervention and 
Technology Assessment Program (HITAP) (16), while direct 
non-medical cost and utility were interviewed from stage 
II and III rectal cancer patients. All detail will be described 
later. Incremental cost-effectiveness ratio (ICER) was the 
final result in this study, which determined as the numerator 
of the difference of costs among three drug regimens, and the 
difference of quality-adjusted life years (QALYs) from each 
drug was the denominator.

Parameters

Clinical parameters
The qualification of literatures, which was used for clinical 
outcomes in this study, was based on randomized controlled 
trial (RCT). Clinical outcome using for analysis in this 
model was 5-year disease-free survival (DFS). This data was 
provided from the landmark study of Hofheinz et al. (2) to 
determine the probability of “no disease” and “disease” at  
5 years. Patients who administrated 5-FU intravenous bolus 
plus LV (Mayo Clinic regimen) or CI (CAO/ARO/AIO-94 
protocol) were presumed to have the same survival outcomes. 
Therefore, the parameter for 5-year DFS was 68% (95% CI, 
60–74) and 54% (95% CI, 45–62) in the capecitabine and 
both 5-FU regimens, respectively. For probability of grade 
3–4 toxicities for each drug, data was extracted from the 

relevant studies and was demonstrated in Table 1.

Costs and utility
This economic study was analyzed in provider and societal 
viewpoints. The specific period for data collection of costs 
and utility was started from the first time each patient 
receiving chemotherapy either pre-operative or post-
operative CCRT to through 5-year follow up. All occurred 
costs beyond the year of 2015 were computed to be the 
costs of that year by using discount rate of 3%, which 
presented in Thai Baht (THB) and US$ (the average 
currency exchange rate was approximately 34 THB/US $).  
Direct medical costs were costs of chemotherapy (with 
assumption of body surface area of patients =1.5 m2),  
chemotherapy administrative costs (5-FU plus LV 
bolus and 5-FU CI), costs of hospitalization (5-FU CI), 
costs of treatment for grade 3–4 side effects, costs of all 
investigations during follow-up period, costs of palliative 
chemotherapy (FOLFOX4 6 cycles) and symptomatic 
treatment. All direct medical costs were based on the 
database of Drug Medical Supply Information Center (15) 
and HITAP (16). Costs which were identical to irrespective 
of chemotherapy regimen were excluded including costs at 
diagnosis timing, costs of operation and costs of RT. 

For direct non-medical cost and utility, all data were 
collected concurrently from stage II or III rectal cancer 
patients who received treatment as pre-operative/post-
operative CCRT or were at follow-up period from four 
tertiary hospitals (Faculty of Medicine Vajira Hospital, 
Faculty of Medicine of Chiang Mai and Prince of Songkla 
University, Bhumibol Adulyadej Hospital) and three 
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Figure 1 Decision tree model.
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cancer hospitals (Udonthani, Lampang, Chonburi Cancer 
Hospital) during January 2015 to December 2015 after an 
approval from the Ethics Committee for Research involving 
Human Subjects of each  institution. The data of direct 
non-medical costs, which were the burden costs of patients, 
family and caregivers, including travelling cost, food and 
income loss during the treatment of rectal cancer were 
interviewed from patients. Utility was obtained from the 
Euro-Quality of Life Five-Dimension-Thai version (EQ-
5D-TH) questionnaire (registered at the EuroQol website), 
and converted to utility scores (18-20). Then the scores 
were multiplied by life year gained for each chemotherapy 
regimen to be QALYs. Data of all costs was shown in Table 2, 
and data of utility was demonstrated in Table 3.

Sensitivity analysis

One-way sensitivity was conducted to modify the ICER 
from the uncertainty of each parameter. We considered 
the variation of all costs between 75% and 125%, lower 
and upper value of 95% CI (±1.96 of standard error) for 
all clinical outcomes and utility, and range of 0% to 6% 
for discount rates (24). Probabilistic analysis was used to 
observe the difference of ICER when all parameters were 
changed at the same time.

Results

From January 2015 to December 2015, 60 stage II or III 
rectal cancer patients who received pre-operative or post-
operative CCRT and adjuvant chemotherapy (5-FU plus 
LV in 13, 5-FU CI in 15, capecitabine in 32) and 85 rectal 
cancer patients who finished the treatment and received 
a surveillance were interviewed about direct non-medical 
costs and utility during the follow-up period. From the 

provider viewpoint, the costs throughout 5 years for 
5-FU plus LV, 5-FU CI and capecitabine per patient were 
153,452 THB (US $4,513), 181,654 THB (US $5,343) and 
202,221 THB (US $5,948), respectively. Moreover, higher 
figures were reported from the societal viewpoint, 222,720 
THB (US $6,551) for 5-FU plus LV, 245,013 THB (US 
$7,206) for 5-FU CI, and 253,306 THB (US $7,450) for 
capecitabine. The QALYs for 5 years were 3.00 for 5-FU 
plus LV, 3.09 for 5-FU CI and 3.26 for capecitabine. Due 
to the lowest cost and QALY, 5-FU plus LV was used as 
a comparator. From the provider viewpoint, the ICERs 
of 5-FU CI and capecitabine were 334,550 THB/QALY 
(US $9,840/QALY) and 189,935 THB/QALY (US $5,586/
QALY), respectively, with the corresponding societal 
viewpoint of 264,447 THB/QALY (US $7,778/QALY) and 
119,120 THB/QALY (US $3,504/QALY).

Sensitivity analysis

At the willingness to pay for one QALY gained in Thailand 
threshold of 160,000 THB/QALY or US $4,706, acquisition 
cost of capecitabine was the most influential parameter for 
value of the treatment by capecitabine when each parameter 
was adjusted independently in the variation as previously 
mention. The 25% reduction from the baseline cost of 
capecitabine’s acquisition cost decreased the cost to gain 
one QALY by approximately 51% (92,157 THB/QALY) 
in provider perspective and 82% (21,342 THB/QALY) in 
societal perspective. Considering the range of ICER, the 
discount cost of capecitabine in the provider viewpoint was 
111,712 THB for 20%, 131,270 THB for 15%, 150,822 
THB for 10% and 170,376 for 5%. Probability of 5-year 
DFS of each drug was also had a great impact on ICER. 
The first three parameters with the maximum impact on 
ICER were demonstrated in Table 4.

Table1 Clinical parameters

Parameter 5-FU and LV (Mayo Clinic regimen) (17) 5-FU CI (CAO/ARO/AIO-94 protocol) (2) Capecitabine (2)

5-year disease free survival (SE) 0.54 (0.03) 0.54 (0.03) 0.68 (0.03)

Grade 3–4 toxicities (SE)

Stomatitis 0.18 (NA) – –

Diarrhea 0.16 (NA) 0.02 (NA) 0.09 (NA)

Anemia 0.03 (NA) – –

Neutropenia 0.55 (NA) 0.08 (NA) 0.02 (NA)

SE, standard error; NA, not available
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Table 2 Direct medical costs and direct non-medical costs

Costs Mean (THB) Range of sensitivity analysis Reference

Direct medical costs

Treatment (24 weeks)

5-FU plus LV (Mayo Clinic regimen) 36,808 27,606–46,010

Acquisition cost 9,205 6,904–11,506 (15)

Administrative cost 7,290 5,468–9,113 (15)

Management of toxicities 20,313 15,235–25,391 (21)

5-FU CI (CAO/ARO/AIO-94 protocol) 65,010 48,758–81,263

Acquisition cost 10,350 7,763–12,938 (15)

Administrative cost 8,010 6,008–10,013 (15)

Hospitalization cost 41,688 31,266–52,110 (15)

Management of toxicities 2,910 2,183–3,638 (21)

Capecitabine 101,619 76,214–127,024

Acquisition cost 100,422 75,317–125,528 (15)

Management of toxicities 1,197 898–1,496 (21)

After finishing treatment

Follow up with no disease (through 5 years) 69,932 52,449–87,415 (16)

FOLFOX4 6 cycles for palliative treatment 122,679 92,009–153,349 (16)

Supportive treatment 13,727 10,295–17,159 (22)

Direct non-medical costs 

During treatment

5-FU plus LV (Mayo Clinic regimen) 27,550 20,663–34,438 Interviewing patients

5-FU CI (CAO/ARO/AIO-94 protocol) 21,640 16,230–27,050 Interviewing patients

Capecitabine 14,532 10,899–18,165 Interviewing patients

Follow-up time for all patients with no disease 24,746 18,560–30,933 Interviewing patients

Follow-up time for all patients with disease 55,059 41,294– 68,824 (22)

CI, continuous infusion 120 hours.

Probabilistic analysis was performed by Monte Carlo 
simulation 1,000 times to illustrate the probabilities of cost-
effectiveness in provider perspective when all drug regimens 
were compared. When the willingness to pay of Thailand 
was 160,000 THB, 5-FU plus LV, 5-FU CI and capecitabine 
had probabilities of cost-effectiveness of 63%, 2% and 35%, 
respectively. The result was demonstrated in Figure 2.

Discussion

The results in this study showed that 5-FU plus LV was the 

cheapest and least effective regimen for adjuvant treatment 
of LARC in both provider and societal viewpoint, whereas 
capecitabine was the most expensive with higher efficacy 
than 5-FU plus LV and 5-FU CI. Moreover, administration 
of 5-FU as CI for 5 days per cycle in a hospital had 
the highest ICER to obtain one QALY. Although the 
QALY rose slightly when compared with 5-FU plus LV, 
the treatment cost was higher due to the payment from 
hospitalization. Therefore, 5-FU CI was the least favorable 
regimen for adjuvant setting in LARC. From provider’s 
viewpoint, capecitabine has ICER more than the Thai 
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Table 4 The first three influential parameters for ICER when defining 5-FU plus leucovorin as comparator compared with capecitabine (ICER at 
baseline value of parameter was 189,935 THB/QALY in provider’s viewpoint and 119,120 THB/QALY in societal viewpoint)

Parameter Range
ICER (THB/QALY)

Provider viewpoint (% change) Societal viewpoint (% change)

Acquisition cost of capecitabine (75%, 125%) 92,157 (−51%)/287,709 (+51%) 21,342 (−82%)/216,894 (+82%)

Probability of 5-year DFS of 5-FU regimen (−1.96 SE, +1.96 SE) 110,992 (−42%)/382,980 (+102%) 54,429 (−54%)/277,313 (+133%)

Probability of 5-year DFS of capecitabine (−1.96 SE, +1.96 SE) 364,356 (+92%)/115,022 (−39%) 262,052 (+120%)/57,731 (−52%)

ICER, incremental cost-effectiveness ratio; QALY, quality adjusted life year.

Table 3 Utility

Utility Mean Standard error References

Treatment time

5-FU plus leucovorin (Mayo Clinic regimen) 0.77 0.02 Interviewing patients

5-FU CI (CAO/ARO/AIO-94 protocol) 0.91 0.03 Interviewing patients

Capecitabine 0.81 0.02 Interviewing patients

Follow up time with no disease for each year 0.80 0.02 Interviewing patients

Follow up time with disease

FOLFOX4 0.56 0.05 (22)

Supportive treatment 0.25 0.10 (23)

CI, continuous infusion 120 hours.
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ceiling ratio due to its high cost, but this value was still 
in the range of one to 3-folds of that ratio. However, by 
10% reduction of the baseline cost of acquisition cost 
of capecitabine, this drug was an effective treatment 
in adjuvant indication for rectal cancer by one-way of 
sensitivity analysis. Moreover, when direct non-medical cost 
or incurring cost of patients and families was considered, 
capecitabine was the drug that could reduce these expenses 
the most; while the highest cost was produced by 5-FU plus 
LV regimen. Due to the 2-fold difference of direct non-
medical cost between 5-FU plus LV and capecitabine, the 
ICER of capecitabine was diminished to 119,120 THB/
QALY in societal viewpoint, and less than the threshold 
of willingness to pay for obtaining one QALY in Thailand 
(160,000 THB). Probabilities of 5-year DFS of 5-FU 
regimen and capecitabine also had an impact on ICER. 
In this study, this parameter was used according to the 
landmark clinical study of Germany (2) with minor changes 
concerning administered of 5-FU. In our study, 5-FU 
CI 1,000 mg/m2/day for 5 days was provided not only at 
concurrent time with RT, but also at adjuvant time for 
chemotherapy alone, whereas 5-FU 500 mg2/day bolus 
for 5 days was given after the completion of CCRT in 
pre-operative setting in the original study. Moreover, one 
regimen that was addressed in the current study was Mayo 
Clinic regimen, which was not used in the landmark study. 
Therefore, the probability of 5-year DFS of two different 
administrations of 5-FU in our study, which was assumed 
to be equal to 5-FU arm in the study of Germany, is one of 
our limitations.

In this study, FOLFOX, which is a regimen increasingly 
used in adjuvant setting of LARC and is approved to use 
in Thailand, was not included in the analytical model. 
Although some previous studies showed benefits of 
FOLFOX over 5-FU administration as Mayo Clinic 
regimen (25) or CAO/ARO/AIO-04 protocol (intravenous 
bolus of 5-FU 500 mg/m2 per day for 5 days per cycle) (26)  
at adjuvant time after receiving pre-operative CCRT in 
terms of 3-year DFS, we cannot deny that 5-FU has a 
short half-life (less than 30 minutes) when using as an 
intravenous bolus form. Therefore, it is expected that an 
additional chemotherapy by oxaliplatin could enhance 
DFS when compared with 5-FU alone or biochemical 
modulation of 5-FU by LV in those two clinical trials 
(25,26). On the contrary, the DFS of an addition of 
oxaliplatin to capecitabine (CAPOX or XELOX) was 
comparable to that of capecitabine alone for LARC patients 
in PETACC6 phase-III trial (27). Furthermore, two recent 

studies reported the implication of oxaliplatin as adjuvant 
chemotherapy (FOLFOX) in these patients and concluded 
that using oxaliplatin as an additional drug to 5-FU should 
be prudent due to the inappropriate comparator and non-
homogeneous among trials even though this drug may 
increase DFS (28,29). Nowadays there is no evidence of 
efficacy comparison between FOLFOX and capecitabine 
in the indication of adjuvant therapy, but an updated meta-
analysis between FOLFOX and XELOX in metastatic 
colorectal cancer confirmed the equivalent of these two 
regimens in overall survival (OS) (30). From these data, it is 
possible to claim that FOLFOX and capecitabine has equal 
efficacy when apply these regimens in the adjuvant time. 
However, oxaliplatin can cause chronic sensory neuropathy, 
which can affect patients’ quality of life (31). Consequently, 
FOLFOX regimen was excluded from data analysis in our 
model because of its high cost and less utility. 

For more than 15 years, many economic studies have 
proved that capecitabine is the cost-saving drug over Mayo 
Clinic regimen in colon cancer (6-8,11,12). Although the 
substitution of capecitabine for 5-FU was confirmed to 
use in adjuvant setting for rectal cancer, the economic 
evaluation is not taken place to confirm the value of 
money in this situation. This study was the first study 
to evaluate the value of capecitabine as the indication of 
adjuvant therapy in rectal cancer, thereby there were some 
different aspects worth mentioning between our study and 
previous studies focused on colon cancer as followed. The 
treatment outcomes of locally advanced stages of colon 
cancer and rectal cancer patients who received adjuvant 
therapy were not equal, and had effects on the probability 
of survival outcomes in the model (2,32). In addition, 
the difference of surgical technique (half colectomy vs. 
low anterior resection vs. abdominoperineal resection vs. 
total mesorectal excision) between colon cancer and rectal 
cancer were observed. Moreover, RT is not a conventional 
treatment for adjuvant setting of colon cancer, but this 
treatment modality has indication to use in LARC in pre-
operative of post-operative timing. Therefore, the data of 
quality of life of colon cancer patients, which is influenced 
by consequences of different treatments as well as side 
effects during the treatment, cannot be used for rectal 
cancer patients and vice versa. 

Our results reported not only similar but also different 
findings from the preceding studies. Generally, an 
acquisition cost of capecitabine was higher than 5-FU based 
regimen irrespective of type of cancer. When administration 
costs which was consisted of the direct medical cost was 
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considered, however, the different finding was emerged. 
Since the administration costs as well as hospitalization 
cost in Thailand were much lower than the western 
countries, inclusion these costs in direct medical cost had 
no effect on the total direct medical cost; while high cost 
of administration of 5-FU for Mayo Clinic regimen could 
bring all direct medical cost to be higher than capecitabine 
in both western countries and Taiwan (8,11).

There are other limitations in this study besides 
the probability of 5-year DFS of 5-FU regimen. The 
probabilities of grade 3–4 toxicities of Mayo Clinic regimen 
were obtained from another study (17), whereas toxicity 
data of 5-FU CI and capecitabine were available from the 
study of Hofheinz et al. (2). Therefore, these probabilities 
were indirectly compared between two studies and might 
not be appropriated, and could be factors influencing the 
direct medical cost of Mayo Clinic regimen, which the 
manageable cost of toxicities was about 55%. Additionally, 
there were small numbers of patients who were interviewed 
during treatment in both 5-FU regimens. It was probably 
inadequate to be the real representation of direct non-
medical costs and quality of life. However, this period lasted 
only 5–6 weeks, so it might have minimal effect on the 
entire costs and utility.

There are variations of government policy, social welfare, 
living expenses and access to medical care in each country. 
Therefore, the analysis of effectiveness for one treatment 
of the same disease from one country cannot apply to 
other countries. The ceiling value of willingness to pay per 
QALY is one of the most important figures contributed 
to the decision making for the efficacy of treatment, and 
this value is wildly different among countries. With the 
acceptability threshold as 160,000 THB (US $4,706) for 
Thailand, the cost of capecitabine was slightly higher than 
the budget in provider’s viewpoint. However, the cost was 
acceptable when the acquisition cost of capecitabine was 
reduced by 10%. From societal viewpoint, on the other 
hand, capecitabine was the drug that reduced the burden of 
patients and families from other costs which was occurred 
during treatment. In real situation, some patients are lost 
from treatment due to the financial problem. The decision 
making of treatment of choices should not focus only on 
cost saving for the provider, but also the affordability of 
patients and their family. In developing countries including 
Thailand, the limitation of resources and the equality for 
all patients to receive the standard treatment are difficult 
to keep them in balance. Consideration of the effects on 
all perspectives before determination of health care policy 

is needed deliberately for policy makers to confirm the 
fairness of all cancer patients. 

Conclusions

5-FU plus LV was the cheapest and least efficacy for 
adjuvant treatment of LARC in both provider and societal 
viewpoint, whereas capecitabine was the most expensive 
with higher effectiveness than 5-FU plus LV and 5-FU 
CI. Importantly, using capecitabine can reduce direct non-
medical costs, which are burden for patients and families 
especially in Thailand. Thus, this issue should be considered 
for policy makers before making decision.
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