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Introduction: Robotic machines are being increasingly used and
purchased in the treatment of clinically localized prostate cancer in Thailand.
While the robotics may offer some advantages, it remains uncertain whether
potential benefits offset higher costs. Subsequently, the aim of this study is to
evaluate cost utility between standard and robotic assisted laparoscopic

prostatectomy from the social perspective.

Method: We created a care pathway and model for cost utility analysis.
All variables used in our model were derived from the literature review, except
cost, utility for erectile dysfunction and for urinary incontinence that were derived
from Chulalongkorn Hospital and set in baht as of 2012. A positive margin was
used to simulate the model. Sensitivity analysis was prepared to estimate the

outcome.

Result: The Thai utility values for erectile dysfunction and urinary
incontinence were 0.86 and 0.81 respectively. Robotic laparoscopy was on
average 120,359 baht (95% Cl, 89,368 -151,350 baht) more costly than standard
laparoscopy and was more effective with a mean gain in QALYs of 0.05 (95% Cl,
0.03-0.08) of 100 procedures per year. The ICER was 2,407,180 baht with a 0%
probability that robotic prostatectomy was cost effective at the Thai willingness to
pay threshold of 160,000 baht/QALY.

Conclusion: Our study has not found robotic approaches to be more cost
effective than standard laparoscopy for the 100 cases performed each year.
Increasing the number of cases might result in the willingness of the decision
maker to pay the threshold.

Field of Study: Health Development Student's Signature
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CHAPTER |

INTRODUCTION

1.1 Background and rationale

Prostate gland is a sex gland located at the base of the bladder in the pelvis.
The function of the prostate is to secrete a slightly alkaline fluid, milky or white in
appearance that usually constitutes 50-75% of the volume of the semen along with
spermatozoa and seminal vesicle fluid. Semen is made alkaline overall with the
secretions from the other contributing glands, including, at least, the seminal vesicle
fluid. The alkalinity of semen helps neutralize the acidity of the vaginal tract,
prolonging the lifespan of sperm. The alkalinization of semen is primarily
accomplished through secretion from the seminal vesicles. The prostate also
contains some smooth muscles that help expel semen during ejaculation.

Prostatic specific antigen (PSA) was discovered in 1987 as a tumor marker of
prostate cancer. PSA is a member of the kallikrein-related peptidase family and is
secreted by the epithelial cells of the prostate gland. PSA is produced for the
ejaculate, where it liquefies semen in the seminal coagulum and allows sperm to
swim freely. It is also believed to be instrumental in dissolving cervical mucus,
allowing the entry of sperm into the uterus. PSA could be high in some prostatic
diseases especially prostate cancer therefore we used it as a screening test for
prostate cancer.

The Food and Drug Administration of United States has approved PSA for
prostate cancer screening with the cut off 4 ng/ml, since 1994 (1).

Following the PSA as a screening, the prostate cancer diagnosis and treatment
was rising in every countries included Thailand. Although the prostate cancer was a
second cause of cancer death in US however it was not one in the top ten causes of
male cancer found in Thailand until 2011 (2).

The majority of prostate cancer cases diagnosed by screening program were
in early stage. Although there were various managements for early stage of prostate
cancer (e.g. open prostatectomy, laparoscopic prostatectomy, robotic assisted
prostatectomy, radiation and brachytherapy), most of the patients preferred to do
the surgery because they desired complete surgical extirpation of the prostate (3,4).

Open surgery for early prostate cancer has been an effective procedure of cure since
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Young described it in 1905. The retropubic and perineal approaches of radical
prostatectomy have been used with consequence of excessive blood loss (20%),
complete loss of erectile function (40%) and a high rate of urinary incontinence (7%)
together with an appreciable mortality (2%) (5,6).

The laparoscopic prostatectomy was first reported by Guillonneau B et al (7).
They performed prostatectomy entirely via laparoscopy in 35 patients and found
that operative and postoperative morbidity was low.

Standard laparoscopic prostatectomy machine set was shown in figure 1. We
need three or four surgeons performing standard laparoscopic prostatectomy. After
the patient was anaesthetized and turned to split leg supine position, we would use
5-6 ports technique to perform prostatectomy (Figure 2). The procedure typically
took 3.5-4 hours of operating time.

Figure 1 Standard laparoscopic prostatectomy machine




The technique has demonstrated that it does result in reduced blood loss
and earlier return to full activity compared with open prostatectomy, but any
reduction in rates of erectile dysfunction and incontinence remains uncertain (8).

Robot assisted prostatectomy has grown in popularity since 1999 at a higher
expense comparing to open and standard laparoscopic prostatectomy. Robotic
assisted laparoscopic prostatectomy machine set and port site were shown in figure

3,4. Only two surgeons were in the case.

Figure 3 Robotic laparoscopic prostatectomy machine

The more degree of freedom of instruments compared with standard instruments,
the surgeon would feel more comfortable and ergonomic access to the pelvis that
made the procedure taking 3.5-4.5 hours of operating time.

A keyhole surgical technique of radical prostatectomy by the robotic
technology does appear to offer advantages in terms of reduced positive surgical

margin, blood loss, less post operative complications e.g. erectile dysfunction, urinary



incontinence and quicker return to activity over the standard laparoscopic
prostatectomy.

Even we had an advance technology, we still faced with comorbidity
particularly a positive surgical margin which the patient would need the further
treatment e.g. radiation and/or hormonal treatment.

Even though the robotic machine is expensive, the worth is not only
depended on the cost of the machine alone but also depended on the total cost
and the gaining of quality of life of the patients. The worth was also difference in different
countries because there was difference in the level of willingness to pay. In Thailand,
the level of willingness to pay was low; it could probably not worth at the same
level of incremental cost effective ratio. So the aim of this study is to evaluate the
cost-utility between laparoscopic radical prostatectomy and robotic assisted

laparoscopic radical prostatectomy in men with localised prostate cancer in Thailand.



CHAPTER Il

LITERATURE REVIEWS

2.1 Review of related Literatures:

After searching the PubMed/Medline, Cochrane Library, there is no cost utility
analysis of laparoscopic prostatectomy literature in Thailand. Although with earlier
detection of prostate cancer more men face the long-term consequences of primary
treatment, studies on the impact of treatment on long-term health related quality of
life (HRQoL) are scarce. Korfage 1J et al followed 314 men with newly diagnosed
localised prostate cancer. They used questionnaires addressing disease-specific (UCLA
PCl) and generic (SF-36, EQ-5D) HRQoL to evaluate quality of life and its
complications (9). They found regular urinary leakage was reported by 12% of
prostatectomy patients before treatment and by 31% at the 52-month assessment.
Erectile dysfunction before treatment was reported by 31% and at the 52-month
assessment was 88%. Kassirer et al. used the term “utility sensitive” to describe
those medical decisions in which a patient's preferences for the various potential
outcomes of treatment are central to choosing a treatment strategy (10).

Lotan Y et al published the first economic evaluation for robotic
prostatectomy in 2004. They found that the cost of RRP in the first year was very
high. The cost of RRP would be decreased by the cost of the device and
maintenance fees. They concluded that robotic application was not cost-effective
compared with open or laparoscopic approaches and future studies will need to
determine whether there are indirect benefits that will justify its use (11,12,13). The
cost of RRP was volume dependent. The cost of the higher volume of RRP center
was perhaps equivalent to LRP (14, 15).

The additional total cost of using RRP rose to about $3,200 in 2007, reported
by Barbash Gl et al (16), and more than $350 million among men diagnosed in 2005
(17). They suggested the need for comparative effectiveness research to weigh their
costs against their benefits.

Several decision analyses have shown that the optimal decision for prostate
cancer screening is sensitive to a patient's preferences for the complications of
treatment. Screening can lead to a cascade of events, from biopsy to treatment and
treatment related complications. Complications resulting from surgical and

radiotherapeutic treatment of prostate cancer are common and include impotence,



urinary incontinence, and bowel problems. These treatment complications may
affect quality of life and functional status, and can directly affect a man's sense of
self and challenge the most intimate aspects of a couple's relationship. Also two of
systematic reviews and meta-analysis showed the same results about blood loss,
urinary leakage, urinary incontinence, sexual dysfunction, bladder neck contracture
(18, 19).

Positive margin of the specimens is one of the factors leading to more cost of
treatment. Ashutosh Tewari et al found that incidence of positive margin was
lowered in the robotic assisted prostatectomy group, 16.2%, 20.4% in laparoscopic
prostatectomy group and 24.2% in open prostatectomy (19).

Montarat Thavorncharoensap, et al (25) studied the Thai WTP and they found
that the mean Thai WTP/QALY for treatment value ranged from approximately
59,000 to 285,000 baht (3578-17,283 USS). Thai GDP per capita in 2008 was 138,000
baht approximately and Thai WTP/QALY was 0.4-2 times the GDP per capita.



CHAPTER Il

RESEARCH METHODOLOGY
3.1 Research questions:

What is difference of the cost-utility between laparoscopic radical
prostatectomy and robotic assisted laparoscopic radical prostatectomy in men with
localised prostate cancer in Thailand?

3.2 Research Objectives:

To evaluate the cost-utility between laparoscopic radical prostatectomy and
robotic assisted laparoscopic radical prostatectomy in men with localised prostate
cancer in Thailand.

3.3 Research hypothesis:

Robotic laparoscopic prostatectomy will have cost utility below the Thai
willingness to pay when compares with standard laparoscopic prostatectomy.

3.4 Conceptual framework

Conceptual framework was demonstrated in figure 5.

Figure 5. Illustration of the conceptual framework

Cost Effectiveness

Direct cost Probability of turning to open surgery

) . Probability of positive surgical margin and
Indirect medical cost
need adjuvant therapy

Probability of post surgical complications
Cost of open surgery (Urinary incontinence, erectile dysfunction,

contracture)

Cost of adjuvant treatment

Quality of life

Cost of complications

Cost - utility

3.5 Keywords

Cost, Utility, Robotic, Laparoscopic, Prostatectomy.



3.6 Operational Definitions

Cost:
Variable costs are costs that change in proportion to the number of
laparoscopic prostatectomy cases performed each year.
Cost of the machine use
Maintenance cost of the machine
Operative room cost
Hospitalisation cost: room rate, room service charge and nursing care fee
Fixed costs are expenses that are not dependent on the number of
laparoscopic prostatectomy cases performed each year.
Salary of staffs in urology division (doctors, nurses, assisted nurses and
worker).
Accessories instruments: all robotic arms, grasping forceps, suction and
drape.
Anesthetic cost is the cost of anesthesiology department charges to the
government for one major operation.
Cost of open surgery is the cost that the hospital charges to the
government for open prostatectomy.
Cost of adjuvant therapy is the cost that the hospital charges to the
government for the patient who needs radiation and 2 years of luteinizing
hormone releasing hormone (LHRH) agonists.
Costs of complications are the costs of treatment of urinary incontinence,

erectile dysfunction, and bladder neck contracture.

Cost of complication = (probability of patients who has erectile dysfunction x
erectile dysfunction cost) + (probability of urinary incontinence x urinary
incontinence cost) + (probability of bladder neck dysfunction x bladder neck

contracture correction cost).

Probability of turning to open surgery is the chances for the patient who

cannot be succeed by laparoscopic surgery.

Probability of positive surgical margin is the chance of tumor found at the

edge of surgical pathology.



Probability of post surgical complications is the chance of the patient who
will have urinary incontinence, erectile dysfunction and bladder neck

contracture at 1 year after the surgery.

Quality of life
Quality of life is measured by using EQ-5D Thai version.

The incremental cost effectiveness ratio (ICER) is the ratio of the change in
costs (C) to incremental quality adjusted life year (QALY) of a robotic laparoscopic
prostatectomy compared with standard laparoscopic prostatectomy.

The equation for ICER is: ICER = (C2 - C1) / (QALY2 — QALY1).

C = Cost

QALY = Quality adjusted life year

3.7 Research design

Cost utility analysis

3.8 Research methodology

Cost

Only the robotic and laparoscopic machine will be calculated to equivalent
annual cost using 3% discount without resale value.
Utility

3.8.1 Population and sample

All the patients who have localised prostate cancer have undergone
laparoscopic prostatectomy or robotic assisted laparoscopic prostatectomy at King

Chulalongkorn Memorial Hospital since June 2012.

3.8.2 Patient selection
Inclusion criteria:

All the patients who have localised prostate cancer.

Exclusion criteria:

1. The patient who had previous history of neurogenic bladder dysfunction.
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2. The patient who had previous history of pelvic radiation.
3. The patient who refuses to give informed consent.

3.8.3 Sample size calculation

Sample size calculation from probability of happening urinary incontinence at

1 year after treatment (HTA). n=I[Zqgp SD/d]2

Sample size calculation for utility

Level of significant = 0.05, Z q,, = 1.96

Effect size = 0.1 Utility: Postoperative state 1 year
General states = 0.9 + 0.185
Urinary incontinence = 0.830 + 0.185
Erectile dysfunction = 0.840 + 0.17

Sample size calculation for general states and Urinary incontinence (same SD).
n = (1.96 x 0.185/0.1)°

13.14

14

Q

Sample size calculation for erectile dysfunction
n = (1.96 x 0.17/0.1)°
=111
~ 12
3.8.4 Point of view

Societal point of view was considered.

3.8.5 Recruitment plan

Willing patients, after read patient information sheet, will be seen by the
principal investigator and informed consent obtained at OPD or IPD of King
Chulalongkorn Memorial Hospital.

3.8.6 Method of assignment to study groups

This study is no randomization.
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3.8.7 Data Collection

Cost: Cost data will be collected using King Chulalongkorn Memorial Hospital

database.

Utility: EQ5-D will be filled by the patients in the hospital.

The probability of positive margin, bladder neck contracture, urinary incontinence
and erectile dysfunction requiring specific treatment derived from the systematic
review.

The conversion rate to open surgery in each technique was derived from the

literature.

3.8.8 Data Analysis

The model was created and analyzed using Microsoft Excel for Mac 2011.

The cost utility predicted by the model was reported as the difference in the cost
between the two procedures divided by the difference in the quality adjusted life
year (QALY) gained by robotic prostatectomy. We also modeled survival at 10 years
following surgery with a 3 % discount rate for cost and utility. The overall survival at

10 years was 86%.

Sensitivity analysis

Monte Carlo simulation estimated average costs, QALYs, and incremental cost per
QALY by using positive margin probability as a key variable in the model to get 1,000
samples of each technique of laparoscopic prostatectomy. The result was
demonstrated in a graph depicting willingness to pay threshold (Figure 6). Various
numbers of prostatectomies each year were used as key variables in sensitivity
analyses (Table 1). The probability of no complications (erectile dysfunction, urinary

incontinence and bladder neck contracture) was used in the best-case scenario.
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Figure 6. Cost-effectiveness acceptability curve for robotic prostatectomy and
laparoscopic prostatectomy. The prediction was based on 100 prostatectomies
performed each year, survival rate at 10 years following surgery and the cost in baht
as of 2012.
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Table 1 Cost effectiveness ratios varying by number of annual cases

13

Number Procedure Cost QALY Difference in cost Difference in QALY ICER
of cases Mean Mean
(95%Cl) (95%Cl)
50 Robotic
Standard
100 Robotic
Standard
150 Robotic
Standard
200 Robotic
Standard
250 Robotic
Standard
300 Robotic
Standard
350 Robotic
Standard
400 Robotic
Standard
450 Robotic
Standard
500 Robotic
Standard

3.8.9 Ethical Consideration

Respect for persons

Protecting the autonomy of all people and treating them with courtesy and

respect and allowing for informed consent. Researchers must be truthful and

conduct no deception.

The investigator must ask for a patient consent. The patient have right and

freedom to refuse or cancel in participate in the study anytime. The investigator will

keep all personal data in secret.

Beneficence
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These four concepts about beneficence:

1. One should not practice evil or do harm.

2. One should prevent evil or harm

3. One should remove evil or harm

4. One should practice well

This study is a health economy study that could not directly harm to the
participant health status.
Justice

Ensuring reasonable, non-exploitative, and well-considered procedures are
administered fairly, the fair distribution of costs and benefits to potential research
participants and equally.

From the result of this study the participant will probably no direct benefit
but the outcome of this study might be used by hospital or government policy
maker to make the decision. This study was conducted following approval of

The Institutional Review Board of the Faculty of Medicine, Chulalongkorn University,
Bangkok, Thailand.

3.8.10 Limitations

The main limitation is the number of bladder neck contracture cases because

of the low incidence.

3.8.11 Expected benefit and application

The expected benefit might help the decision maker’s policy estimated the
appropriate number of robotic laparoscopic machine and number of cases in each
center in Thailand.

The model also could be used for determining the robotic and standard laparoscopic

prostatectomy cost in the hospital.



CHAPTER IV
RESULTS

4.1Care Pathway

Figure 7 Care pathway
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4.2 Operative time

Operative times for standard and robotic laparoscopic prostatectomies were
derived from the estimated time spent in operation room for each procedure and
were 4 and 3 hours respectively.

4.3 Number of laparoscopic prostatectomy
The average number of laparoscopic prostatectomy is 93 cases. Therefore we

would use 100 cases as a representative number in the model.

Table 2 Number of laparoscopic prostatectomy cases in 4 hospitals

Hospital Number of cases
Siriraj Hospital 222
King Chulalongkorn Memorial Hospital 62
Ramathibodi Hospital 60
Maharaj Nakorn Chiang Mai Hospital 26
Average 93




4.4 Cost
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Costs were calculated in baht and are shown in table 3,4. All costs used were

based on costs in 2012. The lifetime uses of a standard laparoscopic and a robotic

machine were 5 and10 years respectively. The cost of each machine was calculated

to its equivalent annual cost using a 3% discount rate without resale value. The unit

cost of equipment for each procedure was the sum of the machine, robotic arm and

consumable equipment costs. The number of prostate cancer patients undergoing

laparoscopic surgery each year was the average number of patients derived from four

hospitals with robotic machines.

Table 3 Unit cost for robotic laparoscopic prostatectomy

Unit costs Baht
da Vinci 117,231
Hot Shears™ (Monopolar Curved Scissors) 25,000
Maryland Bipolar Forceps 20,000
ProGrasp™ Forceps 17,000
Large Needle Driver 35,000
Drape 20,000
RRP Ports 6,000
Cost per case 152,931
Maintenance cost 5,000,000
Maintenance cost/case 50,000
Total cost per case 202,931




Table 4 Unit cost for robotic laparoscopic prostatectomy
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Unit costs Baht
Laparoscopic Set + electrocautery set 10,918
Maryland Bipolar Forceps 7,000
Monopolar Curved Scissors 5,000
Grapping Forceps*2 10,000
Drapes 2,000
LRP Ports 18,000
Cost per case 52,918
Maintenance cost 500,000
Maintenance cost per case 5,000
Total cost per case 57,918

4.4.1 Cost of robotic machine

The robotic machine set was 100,000,000 baht. We estimated the lifetime of

the machine for 10 years so the annualization factor for RRP was 8.53. The

equivalent annual cost of RRP was 117,231 baht.

The standard laparoscopic machine set was 5,000,000 baht. We estimated the

lifetime of the machine for 5 years so the annualization factor for LRP was 4.58. The

equivalent annual cost of LRP was 10,918 baht.

4.4.2 Labor cost

The labor cost was calculated in baht per hour. The labor cost for RRP and

LRP were 2081.25 and 4475 baht respectively.

4.4.3 Hospital and operating room costs

The costs were shown in table 5.
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Table 5 Procedure cost for standard and robotic laparoscopic prostatectomy at 100

procedures per year

ltem Standard laparoscopy Robotic laparoscopy
Equipment
Unit cost 57,918 202,931
Hospital care cost 13,500 13,500
Operating room 10,419 8,602
Hospital stay 5,000 5,000
Total 86,837 230,033

We used the hospital charge for the cost of turning to open surgery, radiation and
hormonal treatments. Hormonal treatment cost was calculated by using 2 years of

treatment, shown in table 6.

Table 6 Costs for events following standard and robotic laparoscopic prostatectomy

Item Price Source
Conversion to open surgery 20,000 Chulalongkorn hospital
Radiotherapy and hormonal therapy 262,800 Chulalongkorn hospital
Self management of urinary incontinence 5,874 Chulalongkorn hospital
Erectile dysfunction management (1 tablet weekly) 9,600 Chulalongkorn hospital
Bladder neck contracture management 40,000 Chulalongkorn hospital
4.5 Utility

The utilities were derived from King Chulalongkorn memorial hospital
patients. The patients who had urinary incontinence with or without erectile
dysfunction and ignored erectile dysfunction as their problem were recruited as a
group of urinary incontinence. In erectile dysfunction group, the patients had not
urinary incontinence. The EQ5-D score of each patient and average values of each
utility were calculated by using EQ-5D-5L Crosswalk Index Value Calculator. The
means of utility values patients were 0.81 for urinary incontinence (Figure 8) and 0.86

for erectile dysfunction (Figure 9).
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Figure 8 Utility for urinary incontinence

Home | "INeR Pagelayout  Formulas e —— o @ o m
=0 & cut il m - = .= = EEE T AutoSum v
- MF-Y L2 (=1 Wrap Text General - =] ﬂ @ e
E] B Copy %] 5] 2] ? @ & Fi- iﬁ
Faste S| Exo . .y <8 ;% | Conditional Format Cell | Insert Delete Format Sort & Find &
Fromatrainter| B L U= T e S e e e o e - - | 2Ceart  Fifter Select~
Clipboard 5| Font & Alignment & Number =) styles | Cells | Editing |
K15 - £| v
Al B I c [ D [ E [ F [ G H [ I [J [k [
5 Y
N o e
2 To calculate EQ-5D-5L index values, complete the following four steps
3] e
4 box to the right) France
5 5L index values? (gick from drop down menu} Thailand j Germany
= Calculate Values Japan
6 cells below the dimension headers Netherlands
|| i B Spain
A will appearin the column to the right) United Kingdom
8 United States
9| Self-Care Usual Activities Pain/Discomfort ression EQ-5D-5L profile  EQ-5D-5L index value
0] 1 1 1 1 2 11112 0814
11 1 1 1 1 1 11111 1.000
2] 1 1 1 1 2 11112 0514
13 1 1 2 2 2 11222 0.669
14 1 1 2 1 2 11212 0734
15 1 1 1 1 1 1111 1.000 [ 1
16 1 1 1 1 1 11111 1.000
7] 1 2 1 1 2 12112 0679
18 1 1 2 1 2 11212 0734
19 1 2 1 1 2 12112 0679
0| 1 1 1 1 1 11111 1.000
21 1 1 2 1 1 11211 0791
z| 1 2 1 1 1 12111 0.731
23 1 1 2 1 2 11212 0.734 AVEI'HQEIO.B1JI -
H_«» v Title | Index Value Calculator .~ EQ-5D-5L Value Sets .~ Sheetl ¥J [IEN L I
Ready |

Figure 9 Utility for erectile dysfunction
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The others values of utility associated with each health status using in the model

shown in Table 7.
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Table 7 Utility values associated with each health status.

Health status Utility (range) Source

No event 0.9 (0.75-1) Korfage et al.

Bladder neck contracture | 0.72 (0.56-0.93) | Volk et al.

Erectile dysfunction 0.86 (0.58-1) Chulalongkorn hospital
Urinary incontinence 0.81 (0.67-1) Chulalongkorn hospital

4.6 Probability values

The probability values used for robotic and standard laparoscopy were

derived from systematic review and meta-analysis (20), shown in Table 8.

Table 8 Various probability values used for robotic and standard laparoscopy.

Parameter Robotic Laparoscopic Source
Operative time (hours) 3 4 KCMH

Conversion to open surgery 0.003 (0-0.006) 0.009 (0-0.018) UK HTA
Positive surgical margin 0.18 (0.12-0.23) 0.24 (0.08-0.39) UK HTA
Urinary incontinence 0.043 (0.007-0.224) 0.079 (0-0.357) UK HTA
Erectile dysfunction 0.23 0.36 UK HTA
Bladder neck contracture 0.008 (0.002-0.052) 0.021 (0.008-0.15) UK HTA

4.7 Effectiveness and cost effectiveness

Positive surgical margin probability of RRP was used to stimulate the model.
Probability of event was 0.18 (0.12-0.23) and beta distribution random number was
generated using alpha = 7.2 and beta = 32.8.

Robotic laparoscopy, being on average 120,359 baht (95% Cl, 89,368 -151,350
baht), was more costly than standard laparoscopy and was more effective with a
mean gain in QALYs of 0.05 (95% Cl, 0.03-0.08) for the 100 procedures per year. The
ICER was 2,407,180 baht/QALY with a 0% probability that robotic prostatectomy was

cost effective.




Figure 10. Cost-effectiveness acceptability curve for robotic prostatectomy and

laparoscopic prostatectomy using probability of positive margin as a key variable.

The prediction was based on 100 prostatectomies performed each year, survival rate

at 10 years following surgery and the cost in baht as of 2012.
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Conversion to open surgery probability of RRP was used to stimulate the
model. Probability of event was 0.003 (0.00-0.006) and beta distribution random
number was generated using alpha = 1 and beta = 330.

Robotic laparoscopy, being on average 126,445 baht (95% Cl, 89,368 -151,350 baht),

was more costly than standard laparoscopy and was more effective with a mean gain

in QALYs of 0.05 (95% Cl, 0.03-0.08) for the 100 procedures per year. The ICER was

2,407,180 baht/QALY with a 0% probability that robotic prostatectomy was cost
effective (Figure 11)
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Figure 11. Cost-effectiveness acceptability curve for robotic prostatectomy and
laparoscopic prostatectomy using probability of conversion to open surgery as a key
variable . The prediction was based on 100 prostatectomies performed each year,

survival rate at 10 years following surgery and the cost in baht as of 2012
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4.8 Sensitivity analysis

Around 348 cases of robotic prostatectomies per year were the minimum
number considered cost effective at the Thai threshold (Table 9). For the best-case
scenario, with no complications following robotic prostatectomy, this type of
prostatectomy was still 119,645 baht still more costly than standard laparoscopic
prostatectomy and gained 0.14 QALYs. The ICER was 828,921 baht/QALY based on
100 procedures every year.



Table 9 Cost effectiveness ratios varying by number of annual cases
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Number of Procedure | Cost QALY Difference in cost Difference in QALY ICER
cases Mean Mean
(95%Cl) (95%Cl)
50 Robotic 446,162 7.58 272,218 0.05 5,444,360
Standard 173,944 7.53 (242,726 - 301,710) (0.03-0.8)
100 Robotic 278,385 7.58 120,359 0.05 2,407,180
Standard 158,026 753 (89,368 - 151,350) (0.03-0.8)
150 Robotic 222,053 7.58 69,333 0.05 1,386,660
Standard 152,720 7.53 (37,301 - 101,363) (0.03-0.8)
200 Robotic 194,868 7.58 44,801 0.05 896,020
Standard 150,067 753 (12,434 -77,168) (0.03-0.8)
250 Robotic 177,350 7.58 28,875 0.05 577,500
Standard 148,475 7.53 (-1,610 - 59,358) (0.03-0.8)
300 Robotic 166,799 7.58 19,385 0.05 387,700
Standard 147,414 7.53 (-11,471 - 50,241) (0.03-0.8)
350 Robotic 158,450 7.58 11,794 0.05 235,880
Standard 146,656 7.53 (-19,790 - 43,378) (0.02-0.8)
400 Robotic 152,489 7.58 6,402 0.05 128,040
Standard 146,088 7.53 (-24,784 - 37,588) (0.03-0.8)
450 Robotic 149,010 7.58 3,365 0.05 67,300
Standard 145,645 7.53 (-28,688 - 35,417) (0.02-0.8)
500 Robotic 144,693 7.58 -598 0.05 -11,960
Standard | 145,292 | 7.53 (-32,093 - 30,896) (0.03-0.8)




CHAPTER V

DISCUSSION

Robotic assisted laparoscopic prostatectomy comes at high cost but can
probably become cost effective as it is associated with fewer positive surgical
margins, or open surgery rate, complications, blood transfusion and death. Although
the cost of the machine is very similar in every country, the total cost of the
procedure is different. In Southeast Asia, the capital cost and labor costs are lower
than in North America and European countries. A simple decision tree model was
used following the Thai guidelines for prostate cancer management. The average
number of 100 prostatectomies per year was lower than in the UK (200
procedures/year)(20), probably due to the low incidence rate of prostate cancer in
Thailand. From our literature review, there is cost effectiveness in some countries
(e.g. Sweden (21) and Denmark (22)) because there is a high volume of prostate
cancer patients each year. However Canadian HTA (23) reported no cost
effectiveness.

Unlike developed countries, Thailand has a willingness to pay threshold of
285,000 baht/QALY, so there is no cost effectiveness. If we increased the willingness
to pay threshold to 1,100,000 baht/QALY, we would start seeing some benefits from
robotic prostatectomy. The important variable we used for simulation was the
possibility of positive margins after the surgery. The higher rate of adjuvant treatment
was due to the higher rate of positive margins, which had the direct effects on cost
and quality of life. The cost of radiation therapy and hormonal therapy was almost
half that of robotic surgery, so the high positive margin could increase unnecessary
additional costs.

We also used conversion to open surgery as a key variable for stimulation the
model, we found that robotic prostatectomy will almost always be more costly than
a standard laparoscopy as well.

The value of utility was also different in individual countries because of
differences in culture and race. The values of utility for erectile and urinary
incontinence in Thai patients were 0.86 and 0.81, while for UK patients these were
0.84 and 0.83 respectively.

Cost effectiveness in this study also depends on what was compared. If we

compared laparoscopic prostatectomy with open prostatectomy, we would get a
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large difference in cost and utility. O’Malley et al. reported a cost utility analysis
comparing open and laparoscopic prostatectomy (24). His report estimated the
incremental cost for robotic over open surgery at USS 2,264, an incremental gain of
0.093 quality adjusted life years (QALYs) and an ICER of US$ 24 ,475.43/QALY for
robotic over open surgery. Our study compared cost utility between robotic and
standard prostatectomy, making a large difference in cost and a small gain in quality
of life. Our report estimated the incremental cost for robotic over standard
laparoscopy was 120,359 baht (US$ 4,011), an incremental gain of 0.05 quality
adjusted life years (QALYs) and an ICER of 2,407,180 baht (US$ 80,239)/QALY for
robotic over standard laparoscopy. Even in the best-case scenario, robotic

prostatectomy could not achieve the Thai willingness to pay threshold.



CHAPTER VI

CONCLUSION

Robotic laparoscopy has a significant impact on many clinical outcomes
including postoperative complications, erectile function, continence rates, bladder
neck contracture etc. We have shown that robotic prostatectomy will almost always
be more costly than a standard laparoscopy across a number of possible scenarios
except the number of prostate cases. So, if we could increase the number of cases
in robotic centers by limiting the number of machines in Thailand, we could

probably reach our desired willingness to pay threshold.
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Figure 12. Decision tree for cost
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Figure 13. Decision tree for utility
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