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1 Executive summary 

1.1 Summary 

Background 
Cancers of the prostate and of the female reproductive organs are common in Switzerland. 
Between 2010 and 2014, there were on average 6,087 new prostate cancer cases (crude rate 
154.2/100,000) and 1,350 deaths (34.2/100,000) yearly. Prostate cancer is with 28.2% the most 
common cancer in men and the second most common cause of cancer-related death among men 
(14.7%) [SFSO and NICER 2016]. In women, between 2010 and 2014, there were 1,754 new 
cancers of the cervix uteri, corpus uteri (mostly endometrial cancer), or ovaries per year (crude 
rate 43.3/100,000). Overall, 705 women died from these diseases each year (17.4/100,000). The 
cancers of the female reproductive organs are with 9.5% the third most common cancer in women 
and the fourth most common cause of cancer-related death among women (9.6%) [SFSO and 
NICER 2016].  

Treatment for prostate cancer often consists in radical prostatectomy, whereas women with 
malignant gynaecological diseases often undergo partial or total hysterectomy. Besides malignant 
conditions there are also benign and pre-malignant conditions often requiring hysterectomy (e.g. 
benign neoplasms of the ovary, leiomyoma of the uterus, or carcinoma in situ at the cervix uteri). 

Both prostatectomy and hysterectomy can be performed with minimally invasive techniques (like 
simple laparoscopy and robot-assisted laparoscopy) or using an open approach. 

Although its effects in terms of clinical effectiveness and costs are still unclear, robot-assisted 
laparoscopic surgery is increasingly being used. In the last decade more than 30 robotic surgical 
systems have been installed in Switzerland. Based on the feedback we received from the Swiss 
hospitals, only da Vinci robots are currently used for radical prostatectomy and hysterectomy. 

Aim 
The aim of this report was to assess the clinical effectiveness and health economic properties 
(cost-effectiveness and budget impact) of  

- robot-assisted radical prostatectomy (RARP) in comparison to open radical prostatectomy 
(ORP) for men with localised prostate cancer 

- robot-assisted hysterectomy (RAH) in comparison to conventional laparoscopic hysterectomy 
(CLH) for women with benign or malignant gynaecological disease  

The above-mentioned comparisons have been selected as particularly relevant for Switzerland 
based on the scoping process of this Health Technology Assessment (HTA). 

Clinical effectiveness 
A 2017 systematic Cochrane Review for radical prostatectomy [Ilic et al. 2017] and a 2018 
Cochrane Targeted Update for hysterectomy [Targeted Update 2018] represent the core clinical 
parts of this assessment. The update for hysterectomy was performed based on a 2014 Cochrane 
Review of robot-assisted surgery in gynaecology [Liu et al. 2014]. It was commissioned by the 
Swiss Medical Board and focused on the comparison of RAH vs. CLH. 

The Cochrane Review investigating radical prostatectomy included two randomised controlled 
trials (RCTs) [Guazzoni et al. 2006, Yaxley et al. 2016]. However, only the Australian RCT 
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published by Yaxley et al. compared RARP to ORP [Yaxley et al. 2016]. Based on this study, the 
authors of the Cochrane Review concluded that RARP may result in a small, possibly unimportant 
improvement in postoperative pain at day 1 and up to one week, but not at 12 weeks. Little to no 
difference in postoperative complications or serious postoperative complications were observed. 
However, RARP may reduce the frequency of blood transfusions after surgery and the length of 
hospital stay. The study did not address the outcomes of overall survival, prostate cancer-specific 
survival or biochemical recurrence-free survival. Finally, urinary and sexual quality of life-related 
outcomes appeared to be similar after RARP or ORP. The overall quality of evidence was low to 
moderate for the investigated outcomes. 

The Targeted Update of the Cochrane Review investigating hysterectomy for women with benign 
or malignant gynaecological disease at any stage included six RCTs. All studies compared RAH 
with CLH, except for one study, which compared RAH with CLH or a vaginal surgical approach for 
hysterectomy (comparison intervention based on surgeon’s choice) [Lönnerfors et al. 2014]. The 
authors of the Targeted Update reported that RAH may increase the risk of needing blood 
transfusion and may lead to higher total costs compared with CLH [Targeted Update 2018, Liu et 
al. 2014]. However, RAH may also lead to a slightly shorter hospital stay. The evidence for a 
positive effect of RAH on operating time, quality of life, and pain was judged to be of very low 
quality. Moreover, there was no evidence of an effect on mortality or disease-free survival in 
cancer patients. The overall quality of evidence was in general low for almost all investigated 
outcomes. 

Health economic analysis 

Methodological approach 
The health economic part represents the main part of this assessment and consists, for both 
prostatectomy and hysterectomy, in an investigation of the current practice in Switzerland, a 
systematic review of the existing health economic literature, a de novo cost analysis, and a budget 
impact analysis. 

The overall number of hospitalisations for radical prostatectomy and hysterectomy in 
Switzerland was investigated using the Swiss Hospital Statistics (SHS) 2015 of the Swiss Federal 
Statistical Office (SFSO). Moreover, the use of a robot device during surgery was identified using 
a specific treatment code (CHOP code). For the cost model, information on the frequency of radical 
prostatectomy and hysterectomy per hospital was extracted from the Swiss Federal Office of 
Public Health (SFOPH), which published online data for 2015 and 2016. We also contacted 
systematically the Swiss hospitals that had performed in 2016 radical prostatectomies and 
hysterectomies (based on the SFOPH information). The hospitals were asked for information 
concerning the robot system, its comparator intervention, and for related costs for material and 
staff. Current practice was further investigated through expert consultations in urology and 
gynaecology. In parallel, we also asked the manufacturer Intuitive Surgical for information on the 
different robot versions and their costs in Switzerland. 

To gain understanding of the available evidence of cost-effectiveness of the investigated 
interventions, the published literature was analysed. The analysis was based on a literature search 
using the same search terms as in the Cochrane Review and Targeted Update, in combination with 
economic terms. After screening of the search results to identify eligible studies, extraction of 
relevant information, assessment of quality of reporting according to the CHEERS checklist, and 
assessment of transferability to Switzerland (for international studies) were performed. Relevant 
studies were analysed and discussed in detail. 
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The de novo cost analyses performed for this assessment assumed that the same cohort of patients 
would either receive robot-assisted surgery or the comparator intervention. The focus was on 
cost differences between intervention and comparator, in a given hospital. This implied a focus on 
the costs of those elements for which a difference between intervention and comparator was 
expected or at least a plausible possibility. A Swiss health insurance law 
(“Krankenversicherungsgesetz” - KVG) perspective (considering the direct medical costs of all 
health care services covered by the Swiss statutory health insurance) as well as a societal 
perspective (including indirect costs) were used. The model was developed in the following three 
steps: in step 1, required model elements for RARP and ORP as well as for RAH and CLH were 
determined. These included primarily economic parameters (the latter mainly related to the 
robotic system) and economic differences arising from clinical effects. In step 2, corresponding 
resource consumption (e.g. operation room time required) and differences in clinical effects were 
determined. Numerical values for clinical and economic elements were compared across different 
literature sources, with the Cochrane Review and the Targeted Update forming the basis. In step 
3, unit costs were assigned. Both the models for radical prostatectomy and hysterectomy included 
the following parameters: robot system costs, robot maintenance, reusable and consumable 
surgical equipment costs, reoperation rates, operation room time and surgery time, surgical staff 
and related costs, anaesthesia staff and related costs, adverse events (AEs) and related costs, 
length of hospital stay and related costs, and length of time away from work. The radical 
prostatectomy model included in addition persistent AEs like erectile dysfunction, urinary 
incontinence, and bladder neck contracture. Other parameters (e.g. oncological outcomes, 
medication for anaesthetics and antibiotics, catheter removal, outpatient visits) were not included 
due to missing information or no evidence of any difference between RARP and ORP as well as 
between RAH and CLH. For both radical prostatectomy and hysterectomy, a base case #1 
represented an estimation of the current use of RARP and RAH for a single hospital. A base case 
#2 (with a different assumption on number of surgeries performed per hospital) and sensitivity 
analyses investigated a broad range of assumptions. 

The budget impact analysis consisted of three main steps: first, the annual occurrence of 
hospitalisations for prostate cancer, benign and malignant gynaecological diseases in Switzerland 
was investigated; second, the number of patients undergoing one of the investigated interventions 
(RARP or ORP; RAH or CLH) was investigated; third, based on annual frequency, the total annual 
costs were estimated. The total costs for the current practice were compared with a hypothetical 
increase or decrease of the RARP and RAH uses. 
Specifically, information on the total number of men hospitalised with prostate cancer and women 
hospitalised for a benign or malignant gynaecological disease was obtained from the SHS 2015 
provided by the SFSO. Eligible patients were identified through ICD-10 codes “C61: prostate 
cancer”, “C53: malignant neoplasm of cervix uteri”, “C54-C55: uterine cancer”, “C51-C52, C56-C58: 
Other malignant neoplasm female genitals”, “D06: Carcinoma in situ cervix uteri”, “D25: 
Leiomyoma in the uterus”, and “D27: Benign neoplasm of ovary”. The gynaecological diseases that 
received an ICD-10 diagnosis starting with “C” were considered malignant conditions, whereas 
those that were diagnosed with a code starting with “D” were classified as benign conditions. The 
SHS only includes patients who were hospitalised (i.e. outpatients were excluded). For the second 
step, we assumed that all the investigated interventions are usually performed in a hospital 
setting. The patients with relevant diagnoses who underwent one of the investigated 
interventions were further examined. In this case, the cases identified by ICD-10 codes were cross-
analysed with CHOP treatment codes indicating a radical prostatectomy (e.g. 60.5X.10) or a 
laparoscopic hysterectomy (e.g. 68.31, 68.41, 68.61). Moreover, the CHOP code 00.99.50, 
indicating that an operation was performed with a robot, was used to differentiate between RARP 
and ORP and between RAH and CLH. The resulting frequencies represented the number of cases 



 
 

Page 16 

 

(not patients). Thus, it was not possible to assess whether there were patients who had repeated 
surgery during the same calendar year. In a final step, information on the yearly number of 
surgeries in Switzerland was combined with the estimated direct costs from the cost analysis. The 
resulting estimations represented the base case illustrating the actual use of RARP, ORP, RAH, and 
CLH. In order to investigate what would happen with an increased or decreased number of robot-
assisted interventions, the percentage of eligible patients undergoing RARP and RAH was varied 
from 0% to 100%. 

Results for prostatectomy 

Current practice 
According to the SFOPH, in 2015, there were 2,445 cases of radical prostatectomy performed in 
70 Swiss hospitals [SFOPH 2018]. Four hospitals (6%) performed ≥ 100 radical prostatectomies, 
14 hospitals (20%) performed 50-99 radical prostatectomies, and 52 hospitals (74%) performed 
less than 50 radical prostatectomies. According to the same source, in 2016, there were 2,815 
cases of radical prostatectomy performed in 70 Swiss hospitals [SFOPH 2018]. Six hospitals (9%) 
performed ≥100 radical prostatectomies, 17 hospitals (24%) performed between 50 and 99 
radical prostatectomies, and 47 hospitals (67%) performed less than 50. This suggests that the 
total number of radical prostatectomies increased between 2015 and 2016 by +15%.  

According to the SHS, in 2015, there were 6,277 hospitalisations for prostate cancer. The 
percentage of the patients who underwent a radical prostatectomy was 39% (2,453 out of 6,277). 
Among all patients who underwent radical prostatectomy, 58.9% were operated with a robot. The 
distribution among hospitals appears to be uneven. Hospitals which have a robot available, tend 
to use it for RARPS in 80%-100% based on the feedback we received. 

Review of the literature 
Three cost-effectiveness studies were identified. One was from the United States [Cooperberg et 
al. 2013], one from Denmark [Hohwü et al. 2011], and one from Canada [Ontario HTA 2017]. Two 
studies compared RARP with ORP [Hohwü et al. 2011, Ontario HTA 2017]. The aim in Cooperberg 
et al. was to characterise the costs and outcomes associated with radical prostatectomy vs. 
radiation therapy. Since the published results showed detailed information on the costs and 
outcomes of ORP and RARP, it was possible to directly compare the two interventions. The data 
published by Cooperberg et al. suggested that RARP dominated ORP (i.e. was less expensive and 
lead to the same if not more QALYs gained). The results published by Hohwü et al. suggested 
exactly the opposite, with ORP dominating RARP. Finally, the analysis of the Ontario HTA 
suggested that the costs of using a robotic system are relatively large while the health benefits are 
relatively small. Thus, RARP did not appear to be cost effective in Ontario. The fact that 
Cooperberg et al. did not include the costs of the robotic system in their calculations biased the 
results in favour of RARP and explains why this study showed lower costs for RARP. Hohwü et al. 
and the Ontario HTA suggested that RARP was more expensive than ORP. The difference between 
intervention and comparator costs in Hohwü et al. was less pronounced due to the inclusion of 
indirect costs related to absence from work (EUR 946 vs. CAD 6,235 in the Ontario HTA). If only 
direct costs were considered, RARP costed EUR 4,506 more than ORP. In all studies, QALY 
differences between intervention and comparator were minimal. Cooperberg et al. reported 
incremental QALYs in favour of RARP ranging from 0 to 0.1 over a lifetime horizon. The QALY 
differences over a one-year time horizon in the other two studies were considerably smaller 
(0.0013 in favour of ORP in Hohwü et al., 0.0012 in favour of RARP in the Ontario HTA). 

De novo cost analysis 
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The results of the de novo cost analysis for radical prostatectomy for base case #1 (assuming 50 
RARP that would be replaced with ORP in the comparator strategy, and 25 robot-assisted 
surgeries for other indications) showed higher total costs per patient for RARP (CHF 24,495) than 
for ORP (CHF 20,532). The cost difference between the interventions was CHF 3,963. The cost 
difference between RARP and ORP was mainly due to the higher costs for surgery equipment for 
RARP (difference of CHF 8,055). In contrast, costs for hospital stay were lower for RARP 
(difference of CHF 2,826) due to a shorter hospital stay. Also, staff and operation room costs were 
lower for RARP (difference of CHF 891) assuming that hourly rates for the operating room and 
the operating surgeons were the same for RARP as for ORP. Perioperative AE cost were not very 
different (CHF 376) between RARP and ORP. 

When the total number of robot-assisted interventions was raised up to 100 (100 RARPs and no 
other robot-assisted surgeries) in base case #2, the costs per patient decreased substantially for 
RARP (CHF 22,949) and stayed constant for ORP (CHF 20,532, ORP costs were independent of the 
number of conducted surgeries). RARP remained more expensive than ORP. However, the 
difference was less pronounced resulting in a costs difference of CHF 2,417. It appeared evident 
that the overall number of robot-assisted surgeries performed per year has a high impact on the 
total surgery equipment costs and cost difference between the RARP and ORP strategies. 

In a sensitivity analysis, we therefore varied the overall number of RARPs per hospital per year 
from 25 to 500. All other base case input parameter values were left unchanged. The results 
showed that with an increasing number of robot-assisted surgeries, the cost difference between 
RARP and ORP decreased significantly. RARP became less expensive after 209 or more RARP uses 
annually with the same robot. 

In one-way deterministic sensitivity analyses all model parameters that could influence the 
overall cost difference between RARP and ORP were varied individually. Next to the annual 
number of RARP surgeries, robot system costs, operation room hourly rate for RARP and ORP, 
and robot life expectancy demonstrated the highest impact.  

We also investigated different scenarios. If the hospital does not have to purchase the robot, the 
costs per patient for RARP and ORP are similar (only CHF 196 higher for RARP). Indirect costs, 
investigated in a societal perspective, represented 15% of the total costs for RARP and 18% of the 
total costs for ORP. The cost difference between RARP and ORP decreased from CHF 3,963 to CHF 
3,523 for this scenario. The inclusion of additional overhead costs (30%) for the robot increased 
the costs for RARP, and therefore also for the cost difference between RARP and ORP by additional 
CHF 1,130. Finally, if surgery and operation room time were assumed shorter for ORP than for 
RARP (in contrast to the base case where the opposite assumption was the case), RARP would 
become even more expensive in comparison to ORP. 

Budget impact analysis 
The results of the budget impact analysis suggested that the total cost for RARP and ORP in 2015 
was CHF 56.1 million. This estimation was based on the assumption that 58.9% of the patients 
undergoing radical prostatectomy were operated with a robot. A hypothetical change from the 
current use to a scenario in which only ORP were performed would lead to a decrease of the total 
costs by CHF 5.7 million. On the other hand, in the scenario assuming RARP only, the total costs 
for radical prostatectomy would decrease by CHF 0.5 million. This was principally due to the fact 
that a more frequent use of the robots has a direct impact on their amortisation costs (i.e. the 
mean costs per patients decrease since the robot acquisition costs are distributed to more 
patients, assuming that an additional robot purchase is not necessary). 
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Results for hysterectomy 

Current practice 
According to SFOPH, in 2015, there were 9,883 cases of hysterectomy (all types) for benign 
conditions performed in 109 Swiss hospitals [SFOPH 2018]. Forty-four hospitals (41%) 
performed more than 100 hysterectomies, 25 hospitals (23%) performed between 50 and 100 
hysterectomies, and 39 hospitals (36%) performed less than 50 hysterectomies. Concerning 
hysterectomy for malignant disease, a total of 1,230 cases divided among 91 Swiss hospitals was 
estimated. Only three hospitals (3%) had more than 50 hysterectomies. According to the same 
source, in 2016, the number of hysterectomies for benign conditions performed in 108 hospitals 
was 9,858, whereas there were 1, 245 hysterectomies for malignant diseases, distributed between 
88 hospitals [SFOPH 2018]. This suggests that the total number of hysterectomies remained 
constant between 2015 and 2016. 

According to the SHS, in 2015, there were 4,581 hospitalisations for malignant neoplasms and 
9,412 for benign conditions. Only 22% (1,008 out of 4,851) of the cases diagnosed with a 
malignant disease underwent a RAH or a CLH. For benign conditions the percentage was much 
higher (37%, 3,476 out of 9,412). Among all patients who underwent a laparoscopic 
hysterectomy, only 4.1% were operated with a robot. 

Review of the literature 
Although the systematic literature search identified a considerable number of economic analyses, 
these were predominantly cost analyses or reviews. None of them reported information 
concerning the effectiveness of the interventions in terms of QALYs, LYG, or ICERs based 
thereupon. It was therefore not possible to investigate via this route whether RAH may be cost-
effective or not in comparison to CLH. 

De novo cost analysis 
The results of the de novo cost analysis according to base case #1 (assuming 10 RAHs that would 
be replaced with CLH in the comparator strategy, and 65 additional robot-assisted surgeries) for 
both benign and malignant conditions showed higher total costs per patients undergoing RAH 
(CHF 18,514 vs. CHF 12,950; difference CHF 5,564 for benign conditions and CHF 19,975 vs. CHF 
15,642; difference CHF 4,333 for malignant conditions). The cost difference was mainly due to the 
higher surgery equipment costs for RAH. The main difference between benign and malignant 
conditions was found in the staff and operation room costs: in benign conditions, surgery time 
and related costs were higher for RAH, whereas in malignant conditions, the opposite was the 
case. This was due to different lengths of operation estimated in the Targeted Update. A small 
difference was also identified in the costs related to AEs, given that according to the Targeted 
Update, patients undergoing RAH for benign condition had a lower risk of perioperative AEs. In 
contrast, for malignant conditions, higher AEs rates were estimated for RAH. In base case #2, the 
assumed number of performed RAH that would be replaced with CLH in the comparator strategy 
was increased to 100 per year (with an assumption of no additional use of the robot for other 
diseases). Here, RAH remained more expensive than CLH. However, the difference was less 
pronounced (especially for malignant conditions). It appeared evident that the overall number of 
robot-assisted surgeries performed per year has a high impact on the total surgery equipment 
costs and cost difference between the RAH and CLH strategies. 

In the sensitivity analysis, we varied the number of RAH per hospital per year. All other base case 
input parameter values were left unchanged. The results showed that with increasing numbers of 
robot-assisted surgeries the cost difference between RAH and CLH decreased. For benign 
conditions, RAH became less expensive than CLH after more than 693 robot uses (assuming that 
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the robot was used exclusively for RAH). In contrast, for malignant conditions, RAH was less 
expensive than CLH already after 245 robot-assisted interventions. 

The results of the deterministic sensitivity analysis suggested that the factors with the highest 
impact on the cost difference between RAH and CLH were the total number of robot-assisted 
procedures per year in a given hospital, the costs of the robot, and its life expectancy. 

In the scenario analysis investigating the cost difference using a societal perspective, the cost 

differences between RAH and CLH decreased from CHF 5,564 to CHF 4,952 for benign conditions 

and from CHF 4,333 to CHF 3,741 for malignant conditions. Indirect costs represented 9% of the 

total costs for RAH and 14-16% of the total costs for CLH. In another scenario excluding robot 

purchase costs, the cost differences between RAH and CLH were CHF 1,763 for benign conditions 

and CHF 533 for malignant conditions. 

Budget impact analysis 
The results of the budget impact analysis suggested that the total direct costs of patients 
undergoing RAH or CLH in Switzerland were CHF 79.9 million in 2015. The costs for RAH 
represented only 5.6% of the total hysterectomy costs. This was mainly because the estimated 
frequency of robot-assisted interventions for benign and malignant neoplasms was very low 
(4.1%). A hypothetical change from the current use to a scenario in which only CLH were 
performed would lead to a decrease of the total costs by CHF 1.3 million. On the other hand, in the 
scenario assuming RAH only, the total costs for hysterectomy would increase by CHF 4.0 million. 
This was principally due to the fact that a more frequent use of the robots has a direct impact on 
their amortisation costs (i.e. the mean costs per patients decrease since the robot acquisition costs 
are distributed to more patients, assuming that an additional robot purchase is not necessary). 

Discussion and conclusion 
The use of robot assistance for radical prostatectomy in Switzerland appears to reach around 60% 
according to the SFSO data. The distribution among hospitals appears to be uneven, with some 
hospitals, including large ones, predominantly performing RARPs. Concerning hysterectomy, the 
use of robotic assistance seems to be below 5%. Although the distribution among hospitals may 
vary, RAHs are in general rarely performed. 

The studies identified in the literature review for radical prostatectomy suggested that RARP is 
more expensive but shows small QALY differences if compared to ORP over a period of one year. 
Long-term, meaningful cost-effectiveness results are not yet available. No cost-effectiveness study 
was identified for hysterectomy. 

In our de novo cost analysis, the costs of RARPs from a KVG perspective were about CHF 4,000 
higher than for ORP when only 75 robot-assisted surgeries (50 RARP and 25 for other indications) 
per year were assumed per hospital in Switzerland. The number of robot-assisted surgery 
performed yearly, robot system costs, operation room hourly rate for RARP and ORP, and robot 
life expectancy had a high impact on the cost differences between RARP and ORP. Cost offsets 
related to fewer early and persistent AEs under RARP were small for the time horizon of maximum 
one year. RARP seemed to be less costly in hospitals with a higher number of robot-assisted 
surgeries (and might be less expensive than ORP for 209 and more robot-assisted surgeries per 
hospital per year). 

Concerning hysterectomy, the costs of RAHs were about CHF 5,500 higher than for CLH for benign 
conditions and about CHF 4,300 higher for malignant conditions, when only 75 robot-assisted 
surgeries (10 RAHs and 65 for other indications) per year were assumed per clinic in Switzerland. 
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The parameters showing a high impact on the cost differences between RAH and CLH were the 
same as for prostatectomy. For benign conditions, RAH became less expensive than CLH after 
more than 693 robot uses. In contrast, for malignant conditions, RAH was less expensive than CLH 
already after 245 uses. 

In the budget impact analyses, we investigated the costs difference between the actual use of 
robot-assisted surgery and a hypothetical increase or decrease of its use. The budget impact 
analyses showed that changing the current practice toward a higher use or robot assistance would 
have a limited impact on the total costs of radical prostatectomy and hysterectomy (as long as no 
additional robots need to be bought). Increasing the percentage of performed RARP to 100% 
would lead to a cost decrease of approximately CHF 0.5 million. For hysterectomy, an increase of 
RAH to 100% would costs CHF 4.0 million per year. 

It is important to consider that switching back to ORP/CLH or switching forward to RARP/RAH 
would have transition costs (e.g. related to additional robot purchase or surgeon training) which 
we could not consider.  

The main strengths of this HTA were the use of recently published Cochrane Reviews to assess 
the clinical effectiveness as well as the incorporation of consistent Swiss data in the de novo cost 
analysis and in the budget impact analysis. 

Main limitations are the generally low quality of evidence reported in the Cochrane Reviews, the 
lack of long-term information, and the lack of data on several potentially important parameters 
(e.g. oncological outcomes, hospital readmission, overall survival, recurrence, quality of life). 
Given the lack of data, we could not assess the potential influence of learning curves on the surgery 
quality (e.g. in terms of surgery duration or perioperative AEs). However, it should be emphasised 
that an increased number of robot-assisted surgeries per year would lead to a higher number of 
conducted RARP/RAH per surgeon. It is reasonable to assume that surgeons with high experience 
may operate more efficiently if compared to surgeons with a low caseload. 

For this health economic analysis, it was partially difficult to obtain access to Swiss cost data. 
Aggregated cost data for key cost parameters were made available by one public hospital. Further 
RCTs including longer-term clinical data and Swiss cost data from various sources would be 
necessary to perform a more solid health economic analysis. 

The fact that only da Vinci robots are currently used in Switzerland for radical prostatectomy and 
hysterectomy provides the US manufacturer with a quasi-monopoly position until other 
manufacturers enter the Swiss marked. The entrance of competitors like TransEnterix, which is 
currently ongoing for visceral surgery in Switzerland, may lower the costs of the robotic devices 
and, consequently, of RARPs and robot-assisted surgeries. 

In conclusion, we could not assess the long-term cost-effectiveness or cost impact of RARP and 
RAH, in comparison with ORP and CLH, given a profound lack of valid long-term data. In the short-
term, the robot-assisted approaches induce additional costs as long as the number of uses per 
robot and year remain at a low to intermediate level. Notably, the overall budget impact of the 
robot-assisted approaches increases only modestly with increasing use, as higher case numbers 
imply a substantial reduction of per-patient amortisation costs. 
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1.2 Zusammenfassung 

Hintergrund 
Krebserkrankungen der Prostata und der weiblichen Fortpflanzungsorgane sind in der Schweiz 
verbreitet. Zwischen 2010 und 2014 gab es durchschnittlich 6‘087 neue Fälle von Prostatakrebs 
(Bruttoziffer 154,2/100‘000) sowie 1‘350 Todesfälle (34,2/100‘000) pro Jahr. Prostatakrebs ist 
mit 28,2 % die häufigste Krebsart bei Männern und die zweithäufigste krebsbedingte 
Todesursache bei Männern (14,7 %) [BAG und NICER 2016]. Bei Frauen gab es zwischen 2010 
und 2014 1‘754 neue Krebserkrankungen des Gebärmutterhalses, des Gebärmutterkörpers 
(meist Endometriumkarzinom) oder der Eierstöcke pro Jahr (Bruttoziffer 43,3/100‘000). 
Insgesamt starben jährlich 705 Frauen an diesen Krankheiten (17,4/100‘000). Karzinome der 
weiblichen Geschlechtsorgane sind bei Frauen mit 9,5 % die dritthäufigste Krebserkrankung und 
die vierthäufigste krebsbedingte Todesursache (9,6 %) [SFSO und NICER 2016]. 

Die Behandlung von Prostatakrebs besteht meist in einer radikalen Prostatektomie, während 
Frauen mit bösartigen gynäkologischen Erkrankungen oft einer Teil- oder Totalresektion der 
Gebärmutter unterzogen werden. Neben den bösartigen Erkrankungen gibt es auch gutartige und 
prämaligne Erkrankungen, die häufig eine Hysterektomie erfordern (z. B. gutartige Neoplasmen 
des Eierstocks, Gebärmutter-Leiomyom oder Karzinom in situ des Gebärmutterhalses). 

Sowohl die Prostatektomie als auch die Hysterektomie können mittels minimalinvasiver 
Verfahren (wie einfache Laparoskopie und robotergestützte Laparoskopie) oder als offene 
Operation durchgeführt werden. 

Obwohl der Effekt in puncto klinische Wirksamkeit und Kosten noch unklar ist, werden 
zunehmend robotergestützte laparoskopische Operationen durchgeführt. In den letzten zehn 
Jahren wurden in der Schweiz über 30 chirurgische Robotersysteme installiert. Laut 
Rückmeldungen von Schweizer Spitälern kommen derzeit nur Da-Vinci-Roboter für die radikale 
Prostatektomie und Hysterektomie zum Einsatz. 

Ziel 
Ziel dieses Berichts war es, die klinische Wirksamkeit und die gesundheitsökonomischen 
Faktoren (Kosteneffizienz und Budgetauswirkungen) folgender Verfahren zu bewerten 

Robotergestützte radikale Prostatektomie (RARP) im Vergleich zur offenen radikalen 
Prostatektomie (ORP) bei Männern mit lokal begrenztem Prostatakarzinom, 

Robotergestützte Hysterektomie (RAH) im Vergleich zur konventionellen laparoskopischen 
Hysterektomie (CLH) bei Frauen mit gutartigen oder bösartigen gynäkologischen Erkrankungen. 

Die oben genannten Vergleiche wurden aufgrund des Scoping-Prozesses dieser 
Technikfolgenabschätzung (Health Technology Assessment [HTA]) als besonders relevant für die 
Schweiz ausgewählt. 

Klinische Wirksamkeit 
Eine systematische Übersichtsarbeit von Cochrane (Cochrane Review) zur radikalen 
Prostatektomie aus dem Jahr 2017 [Ilic et al. 2017] und ein Cochrane Targeted Update für 2018 
zur Hysterektomie [Targeted Update 2018] bilden die zentralen klinischen Teile dieser 
Untersuchung. Das Update zur Hysterektomie wurde auf der Grundlage eines Cochrane Review 
von 2014 für roboterassistierte chirurgische Eingriffe in der Gynäkologie durchgeführt [Liu et al. 
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2014]. Es wurde vom Swiss Medical Board in Auftrag gegeben und konzentrierte sich auf den 
Vergleich von RAH und CLH. 

Der Cochrane Review zur Untersuchung der radikalen Prostatektomie umfasste zwei 
randomisierte kontrollierte klinische Studien (RCTs) [Guazzoni et al. 2006, Yaxley et al. 2016]. 
Jedoch verglich nur die australische RCT, die von Yaxley et al. veröffentlicht wurde, die RARP mit 
einer ORP [Yaxley et al. 2016]. Basierend auf dieser Studie kamen die Autoren des Cochrane 
Review zu dem Schluss, dass die RARP zu einer geringfügigen, möglicherweise unbedeutenden 
Verbesserung der postoperativen Schmerzen an Tag 1 sowie für bis zu eine Woche führen kann, 
jedoch nicht nach 12 Wochen. Bei den postoperativen Komplikationen oder schwerwiegenden 
postoperativen Komplikationen wurden nur geringe bis keine Unterschiede festgestellt. Die RARP 
kann jedoch die Häufigkeit von Bluttransfusionen nach der Operation und die Dauer des 
Spitalaufenthalts reduzieren. Die Studie befasste sich nicht mit den Ergebnissen des 
Gesamtüberlebens, des Prostatakrebs-spezifischen Überlebens oder des biochemischen 
rezidivfreien Überlebens. Schliesslich schienen die lebensqualitätsbezogenen Ergebnisse im 
Hinblick auf die Harnausscheidung und die sexuelle Aktivität nach einer RARP oder ORP ähnlich 
zu sein. Die Gesamtqualität der Evidenz für die untersuchten Ergebnisse war generell gering bis 
mässig. 

Das Targeted Update des Cochrane Review zur Untersuchung der Hysterektomie bei Frauen mit 
gutartigen oder bösartigen gynäkologischen Erkrankungen jedes Stadiums umfasste sechs RCTs. 
Alle klinischen Studien verglichen die RAH mit einer CLH, mit Ausnahme einer Studie, in der die 
RAH mit einer CLH oder einem vaginalen Operationsverfahren für die Hysterektomie verglichen 
wurde (Vergleichsintervention nach Wahl des Chirurgen) [Lönnerfors et al. 2014]. Die Autoren 
des Targeted Update berichteten, dass die RAH das Risiko für Bluttransfusionen erhöhen und im 
Vergleich zu einer CLH zu höheren Gesamtkosten führen kann [Targeted Update 2018, Liu et al. 
2014]. Die RAH kann jedoch auch zu einem etwas kürzeren Spitalaufenthalt führen. Die Evidenz 
für einen positiven Einfluss der RAH auf Operationsdauer, Lebensqualität und Schmerzen wurde 
als qualitativ sehr schlecht eingestuft. Darüber hinaus lag keine Evidenz für einen Einfluss auf die 
Mortalität oder das krankheitsfreie Überleben von Krebspatienten vor. Die Gesamtqualität der 
Evidenz für fast alle untersuchten Ergebnisse war generell gering. 

Analyse zur Gesundheitsökonomie 

Methodischer Ansatz 
Der gesundheitsökonomische Teil macht den Hauptteil dieser Untersuchung aus und umfasst 
sowohl bei der Prostatektomie als auch bei der Hysterektomie eine Untersuchung der aktuellen 
Praxis in der Schweiz, eine systematische Übersicht über die vorhandene 
gesundheitsökonomische Literatur, eine De-novo-Kostenanalyse und eine Budget-Impact-Analyse 
(Ausgaben-Einfluss-Analyse). 

Die Gesamtzahl der Spitaleinweisungen für eine radikale Prostatektomie und Hysterektomie in 
der Schweiz wurde anhand der Schweizer Krankenhausstatistik 2015 des Bundesamtes für 
Statistik (BFS) der Schweiz untersucht. Darüber hinaus wurde die Verwendung eines Roboters 
während der Operation mithilfe eines spezifischen Behandlungscodes (CHOP-Code) identifiziert. 
Für das Kostenmodell wurden Informationen über die Häufigkeit der radikalen Prostatektomie 
und Hysterektomie pro Spital beim Bundesamt für Gesundheit (BAG) der Schweiz herausgesucht, 
das Online-Daten für 2015 und 2016 veröffentlichte. Ausserdem haben wir systematisch Kontakt 
zu Schweizer Spitälern aufgenommen, die 2016 radikale Prostatektomien und Hysterektomien 
durchgeführt haben (basierend auf Informationen des BAG). Die Spitäler wurden nach 
Informationen über das Robotersystem, die Vergleichsintervention und die damit verbundenen 
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Kosten für Material und Personal gefragt. Die Untersuchung der aktuellen Praxis wurde durch 
Expertenbefragungen in der Urologie und Gynäkologie vertieft. Parallel dazu haben wir auch den 
Hersteller Intuitive Surgical um Informationen über die verschiedenen Roboterversionen und 
deren Kosten in der Schweiz gebeten. 

Um die verfügbare Evidenz zur Kosteneffizienz der untersuchten chirurgischen Eingriffe zu 
verstehen, wurde die veröffentlichte Literatur ausgewertet. Die Analyse basierte auf einer 
Literaturrecherche, für welche die gleichen Suchbegriffe wie in dem Cochrane Review und in dem 
Targeted Update, in Kombination mit wirtschaftlichen Begriffen, verwendet wurden. Nach einer 
Durchsicht der Recherche-Ergebnisse zur Ermittlung geeigneter Studien wurden die relevanten 
Informationen extrahiert und die Qualität der Berichte gemäss der CHEERS-Checkliste sowie die 
Übertragbarkeit auf die Schweiz (bei internationalen Studien) bewertet. Relevante Studien 
wurden detailliert analysiert und diskutiert. 

Bei den für diese Untersuchung durchgeführten De-novo-Kostenanalysen wurde davon 
ausgegangen, dass dieselbe Kohorte von Patienten entweder einem robotergestützten 
chirurgischen Eingriff oder einer Vergleichsintervention unterzogen würde. Der Schwerpunkt lag 
auf den Kostenunterschieden zwischen dem durchgeführten chirurgischen Eingriff und der 
Vergleichsintervention in einem bestimmten Spital. Dies implizierte eine Fokussierung auf die 
Kosten dieser Elemente, bei denen ein Unterschied zwischen dem durchgeführten chirurgischen 
Eingriff und der Vergleichsintervention erwartet wurde oder zumindest eine plausible 
Möglichkeit war. Es wurde die Perspektive des Schweizer Krankenversicherungsgesetzes (KVG) 
(unter Berücksichtigung der direkten Behandlungskosten aller von der gesetzlichen 
Krankenversicherung in der Schweiz abgedeckten Gesundheitsdienstleistungen) sowie eine 
gesellschaftliche Perspektive (einschliesslich indirekter Kosten) gewählt. Das Modell wurde in 
den folgenden drei Schritten entwickelt: In Schritt 1 wurden erforderliche Modellelemente für 
RARP und ORP sowie für RAH und CLH festgelegt. Dazu gehörten in erster Linie wirtschaftliche 
Parameter (letztere betrafen hauptsächlich das Robotersystem) und wirtschaftliche Unterschiede 
aufgrund klinischer Effekte. In Schritt 2 wurden der entsprechende Ressourcenverbrauch (z. B. 
erforderliche OP-Saal-Zeit) und Unterschiede in den klinischen Effekten bestimmt. Numerische 
Werte für klinische und wirtschaftliche Elemente wurden in verschiedenen Literaturquellen 
verglichen, wobei der Cochrane Review und das Targeted Update die Grundlage bildeten. In 
Schritt 3 wurden die Stückkosten zugeordnet. Beide Modelle für die radikale Prostatektomie und 
die Hysterektomie umfassten die folgenden Parameter: Robotersystemkosten, Roboterwartung, 
Kosten für wiederverwendbare chirurgische Ausstattungen und chirurgische 
Einwegausstattungen, Reoperationsraten, OP-Saal- und Operationszeit, chirurgisches Personal 
und damit verbundene Kosten, Anästhesiepersonal und damit verbundene Kosten, unerwünschte 
Ereignisse (UE) und damit verbundene Kosten, Dauer des Spitalaufenthalts und damit 
verbundene Kosten sowie Dauer der Arbeitsunfähigkeit. Das Modell zur radikalen Prostatektomie 
umfasste zusätzlich persistierende UE wie erektile Dysfunktion, Harninkontinenz und 
Blasenhalskontraktur. Andere Parameter (z. B. onkologische Ergebnisse, Medikamente wie 
Anästhetika und Antibiotika, Katheterentfernung, ambulante Besuche) wurden aufgrund 
fehlender Informationen oder fehlender Evidenz für einen Unterschied zwischen der RARP und 
der ORP sowie zwischen der RAH und der CLH nicht berücksichtigt. Ein Referenzfall Nr. 1 zeigte 
eine Schätzung des aktuellen Einsatzes von RARP und RAH in einem einzelnen Spital sowohl bei 
der radikalen Prostatektomie als auch bei der Hysterektomie. Anhand eines Referenzfalls Nr. 2 
(mit einer unterschiedlichen Annahme bezüglich der Anzahl von Operationen pro Spital) und 
mittels Sensitivitätsanalysen wurde eine Reihe von Annahmen untersucht. 

Die Budget-Impact-Analyse bestand aus drei Hauptschritten: im ersten wurde die jährliche 
Häufigkeit von Spitaleinweisungen wegen Prostatakrebs sowie gutartiger und bösartiger 
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gynäkologischer Erkrankungen in der Schweiz untersucht. Im zweiten wurde die Zahl der 
Patienten untersucht, die sich einem der untersuchten Eingriffe (RARP oder ORP; RAH oder CLH) 
unterzogen. Im dritten Schritt wurden die jährlichen Gesamtkosten auf Grundlage der jährlichen 
Häufigkeit geschätzt. Die Gesamtkosten für die derzeitige Praxis wurden mit einer hypothetischen 
Zunahme oder Abnahme der RARP- und RAH-Anwendungen verglichen. 

Aus der Schweizer Krankenhausstatistik 2015 des BFG wurden speziell Informationen über die 
Gesamtzahl der Männer gesammelt, die wegen eines Prostatakarzinoms stationär behandelt 
wurden, und über die Anzahl der Frauen, die wegen einer gutartigen oder bösartigen 
gynäkologischen Erkrankung stationär behandelt wurden. In Frage kommende Patienten wurden 
anhand der ICD-10-Codes „C61: Prostatakarzinom“, „C53: maligne Neoplasie der Cervix uteri“, 
„C54-C55: Uteruskarzinom“, „C51-C52, C56-C58: Andere maligne Neoplasien der weiblichen 
Geschlechtsorgane“, „D06: Carcinoma in situ Cervix uteri“, „D25: Leiomyom des Uterus“ und „D27: 
Benigne Neoplasie des Ovars“ ermittelt. Die gynäkologischen Erkrankungen, deren ICD-10-
Diagnose mit "C" begann, wurden als bösartige Erkrankungen betrachtet, während diejenigen, bei 
denen der Diagnose-Code mit "D" begann, als gutartig eingestuft wurden. Die Schweizer 
Krankenhausstatistik schliesst nur Patienten ein, die stationär behandelt wurden (d. h. ambulante 
Patienten waren ausgeschlossen). Im zweiten Schritt gingen wir von der Annahme aus, dass alle 
untersuchten chirurgischen Eingriffe normalerweise in einem stationären Setting durchgeführt 
werden. Die Patienten mit relevanten Diagnosen, die sich einer der untersuchten Interventionen 
unterzogen, wurden weiter untersucht. In diesem Fall wurden die mittels ICD-10-Codes 
identifizierten Fälle mit den CHOP-Behandlungscodes abgeglichen, die eine radikale 
Prostatektomie (z. B. 60.5X.10) oder eine laparoskopische Hysterektomie (z. B. 68.31, 68.41, 
68.61) bezeichneten. Darüber hinaus wurde der CHOP-Code 00.99.50 verwendet, der angibt, dass 
eine Operation mit einem Roboter durchgeführt wurde, um zwischen RARP und ORP sowie 
zwischen RAH und CLH zu unterscheiden. Die daraus resultierenden Häufigkeiten 
repräsentierten die Anzahl der Fälle (nicht der Patienten). Somit konnte nicht beurteilt werden, 
ob Patienten im selben Kalenderjahr wiederholt operiert wurden. In einem letzten Schritt wurden 
Angaben zur jährlichen Anzahl von Operationen in der Schweiz mit den geschätzten direkten 
Kosten aus der Kostenanalyse kombiniert. Die daraus resultierenden Schätzungen 
repräsentierten den Referenzfall, der die tatsächliche Verwendung von RARP, ORP, RAH und CLH 
veranschaulichte. Um zu untersuchen, was bei einer höheren oder niedrigeren Zahl von 
robotergestützten chirurgischen Eingriffen passieren würde, wurde der Prozentsatz der in Frage 
kommenden Patienten, die sich einer RARP und RAH unterzogen, von 0 % bis 100 % variiert. 

Ergebnisse für die Prostatektomie 

Aktuelle Praxis 
Dem Schweizer BAG zufolge erfolgten im Jahr 2015 in 70 Schweizer Spitälern 2‘445 radikale 
Prostatektomien [BAG 2018]. Vier Krankenhäuser (6 %) führten ≥ 100 radikale Prostatektomien 
durch, 14 Krankenhäuser (20 %) führten 50–99 radikale Prostatektomien durch und 
52 Krankenhäuser (74 %) führten weniger als 50 radikale Prostatektomien durch. Laut der 
gleichen Quelle erfolgten 2016 in 70 Schweizer Spitälern 2‘815 radikale Prostatektomien [BAG 
2018]. Sechs Krankenhäuser (9 %) führten ≥ 100 radikale Prostatektomien durch, 17 
Krankenhäuser (24 %) führten 50–99 radikale Prostatektomien durch und 47 Krankenhäuser 
(67 %) führten weniger als 50 durch. Dies deutet darauf hin, dass die Gesamtzahl radikaler 
Prostatektomien zwischen 2015 und 2016 um 15 % gestiegen ist. 

Laut Schweizer Krankenhausstatistik gab es 2015 6‘277 stationäre Behandlungen wegen 
Prostatakrebs. Der Prozentsatz von Patienten, die sich einer radikalen Prostatektomie 
unterzogen, betrug 39 % (2‘453 von 6‘277). Von allen Patienten, die eine radikale Prostatektomie 
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erhielten, wurden 58,9 % mit einem robotergestützten Verfahren operiert. Die Verteilung unter 
den Krankenhäusern scheint nicht gleichmässig zu sein. Krankenhäuser, die über einen Roboter 
verfügen, neigen dazu, ihn bei 80 % bis 100 % der RARPs einzusetzen, wie aus den erhaltenen 
Rückmeldungen hervorgeht. 

Literaturrecherche 
Es wurden drei Kosteneffizienz-Studien ermittelt. Eine stammte aus den Vereinigten Staaten 
[Cooperberg et al. 2013], eine aus Dänemark [Hohwü et al. 2011] und eine aus Kanada [Ontario 
HTA 2017]. Zwei Studien verglichen die RARP mit der ORP [Hohwü et al. 2011, Ontario HTA 
2017]. Das Ziel von Cooperberg et al. war die Charakterisierung der Kosten und 
Behandlungsresultate der radikalen Prostatektomie vs. Strahlentherapie. Da die veröffentlichten 
Ergebnisse detaillierte Informationen zu den Kosten und Behandlungsresultaten von ORP und 
RARP enthielten, konnten die beiden chirurgischen Verfahren direkt miteinander verglichen 
werden. Die von Cooperberg et al. veröffentlichten Daten liessen darauf schliessen, dass die RARP 
gegenüber der ORP überlegen war (d. h. weniger teuer war und zu demselben, wenn nicht zu 
einem besseren Ergebnis in Bezug auf die qualitätskorrigierten Lebensjahre (QALY, Quality 
Adjusted Life Years) führte). Die von Hohwü et al. veröffentlichten Ergebnisse zeigten genau das 
Gegenteil, wobei die ORP gegenüber der RARP dominierte. Schliesslich ergab die Analyse der HTA 
aus Ontario, dass die Kosten für die Verwendung eines Robotersystems verhältnismässig hoch 
sind, die gesundheitlichen Vorteile hingegen relativ gering. Somit erwies sich die RARP in Ontario 
nicht als kosteneffizient. Die Tatsache, dass Cooperberg et al. die Kosten des Robotersystems nicht 
in ihre Berechnungen einbezogen und somit die Ergebnisse zugunsten der RARP verzerrten, 
erklärt, warum diese Studie niedrigere Kosten bei der RARP auswies. Hohwü et al. und die HTA 
aus Ontario wiesen darauf hin, dass die RARP teurer war als die ORP. Der Unterschied zwischen 
den Kosten für die untersuchte Intervention und die Vergleichsintervention war bei Hohwü et al. 
weniger ausgeprägt, weil die indirekten Kosten im Zusammenhang mit der Arbeitsunfähigkeit 
einbezogen wurden (946 EUR gegenüber 6‘235 CAD in der HTA aus Ontario). Wenn nur die 
direkten Kosten berücksichtigt wurden, kostete die RARP 4‘506 EUR mehr als die ORP. In allen 
Studien waren die QALY-Unterschiede zwischen der untersuchten Intervention und der 
Vergleichsintervention minimal. Cooperberg et al. berichteten über inkrementelle QALYs 
zugunsten der RARP im Bereich von 0 bis 0,1 über einen Lebenszeithorizont. Die QALY-
Unterschiede über einen Zeitraum von einem Jahr waren in den beiden anderen Studien deutlich 
geringer (0,0013 zugunsten der ORP bei Hohwü et al., 0,0012 zugunsten der RARP bei der HTA 
aus Ontario). 

De-novo-Kostenanalyse 
Die Ergebnisse der De-novo-Kostenanalyse für die radikale Prostatektomie im Referenzfall Nr. 1 
(ausgehend von der Annahme, dass 50 RARPs durch ORPs bei der Vergleichsintervention ersetzt 
würden und 25 robotergestützte chirurgische Eingriffe bei anderen Indikationen) zeigten höhere 
Gesamtkosten pro Patient für die RARP (24'495 CHF) als für die ORP (20'532 CHF). Der 
Kostenunterschied zwischen den chirurgischen Eingriffen betrug 3'963 CHF. Der 
Kostenunterschied zwischen der RARP und der ORP war hauptsächlich auf die höheren Kosten 
für die chirurgische Ausstattung bei der RARP zurückzuführen (Differenz von 8'055 CHF). Im 
Gegensatz dazu waren die Kosten für den Spitalaufenthalt aufgrund der kürzeren stationären 
Aufenthaltsdauer bei der RARP niedriger (Differenz von 2'826 CHF). Auch die Personal- und OP-
Saal-Kosten waren für die RARP niedriger (Differenz 891 CHF), vorausgesetzt, die Stundensätze 
für den OP-Saal und die operierenden Chirurgen waren bei der RARP gleich wie bei der ORP. Kein 
grosser Unterschied war bei den Kosten für perioperativen UE zwischen der RARP und der ORP 
festzustellen (376 CHF). 
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Wenn im Referenzfall Nr. 2 die Gesamtzahl der roboterassistierten chirurgischen Eingriffe auf 100 
erhöht wurde (100 RARPs und keine anderen roboterassistierten chirurgischen Eingriffe), sanken 
die Kosten pro Patient für die RARP deutlich (22'949 CHF) erheblich und blieben bei der ORP 
konstant (20‘532 CHF, die ORP-Kosten waren unabhängig von der Anzahl der durchgeführten 
Operationen). Die RARP blieb teurer als die ORP. Der Unterschied war jedoch weniger ausgeprägt 
und führte zu einem Kostenunterschied von 2‘417 CHF. Es erwies sich als offenkundig, dass die 
Gesamtzahl von robotergestützten chirurgischen Eingriffen, die pro Jahr durchgeführt werden, 
einen grossen Einfluss auf die Gesamtkosten der chirurgischen Ausstattung und auf den 
Kostenunterschied zwischen RARP- und ORP-Eingriffen hat. 

In einer Sensitivitätsanalyse veränderten wir daher die Gesamtzahl der RARPs pro Spital pro Jahr 
von 25 auf 500. Alle anderen verwendeten Referenzfall-Parameter blieben unverändert. Die 
Ergebnisse zeigten, dass der Kostenunterschied zwischen der RARP und der ORP mit einer 
zunehmenden Anzahl von robotergestützten chirurgischen Eingriffen deutlich sank. Die RARP 
wurde nach jährlich mindestens 209 RARP-Einsätzen desselben Roboters kostengünstiger. 

In deterministischen Ein-Weg-Sensitivitätsanalysen wurden alle Modellparameter, die den 
Gesamtkostenunterschied zwischen der RARP und der ORP beeinflussen könnten, einzeln 
verändert. Neben der jährlichen Anzahl von RARP-Operationen hatten die Robotersystemkosten, 
der Betriebsstundensatz für den OP-Saal bei der RARP und ORP sowie die Lebenserwartung des 
Roboters den stärksten Einfluss. 

Wir untersuchten auch verschiedene Szenarien. Wenn das Spital den Roboter nicht kaufen muss, 
sind die Kosten pro Patient bei der RARP und ORP vergleichbar (sie liegen bei der RARP nur um 
196 CHF höher). Indirekte Kosten, die aus gesellschaftlicher Sicht untersucht wurden, machten 
15 % der Gesamtkosten für die RARP und 18 % der Gesamtkosten für die ORP aus. Der 
Kostenunterschied zwischen der RARP und der ORP sank bei diesem Szenario von 3'963 CHF auf 
3'523 CHF. Die Einbeziehung zusätzlicher Gemeinkosten (30 %) für den Roboter erhöhte die 
Kosten für die RARP um zusätzliche 1'130 CHF, und somit den Kostenunterschied zwischen der 
RARP und der ORP. Wenn schliesslich die Zeit für den chirurgischen Eingriff und die OP-Saal-Zeit 
bei der ORP als kürzer angenommen wurden als bei der RARP (im Gegensatz zum Referenzfall, 
bei dem die gegenteilige Annahme der Fall war), würde die RARP im Vergleich zur ORP noch 
teurer werden. 

Budget-Impact-Analyse 
Die Ergebnisse der Budget-Impact-Analyse deuteten darauf hin, dass sich die Gesamtkosten für 
die RARP und die ORP 2015 auf 56,1 Mio. CHF beliefen. Diese Einschätzung basierte auf der 
Annahme, dass 58,9 % der Patienten, die sich einer radikalen Prostatektomie unterzogen, mit 
einem robotergestützten Verfahren operiert wurden. Ein hypothetischer Wechsel von der 
aktuellen Nutzung zu einem Szenario, in dem nur ORPs durchgeführt werden, würde einen 
Rückgang der Gesamtkosten um 5,7 Mio. bewirken führen. Andererseits würden in dem Szenario, 
in dem nur von RARPs ausgegangen wird, die Gesamtkosten für die radikale Prostatektomie um 
0,5 Mio. CHF sinken. Dies war vor allem darauf zurückzuführen, dass ein häufigerer Einsatz von 
Robotern einen direkten Einfluss auf die Amortisierungskosten hat (d. h. die Durchschnittskosten 
pro Patient sinken, da die Anschaffungskosten des Roboters auf mehr Patienten verteilt werden, 
vorausgesetzt, ein zusätzlicher Roboterkauf ist nicht notwendig). 
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Ergebnisse für die Hysterektomie 

Aktuelle Praxis 
Laut BAG gab es im Jahr 2015 9‘883 Fälle von Hysterektomie (alle Arten) wegen gutartiger 
Erkrankungen, die in 109 Schweizer Spitälern durchgeführt wurden [BAG 2018]. In 44 Spitälern 
(41 %) wurden mehr als 100 Hysterektomien durchgeführt, in 25 Spitälern (23 %) wurden 
zwischen 50 und 100 Hysterektomien und in 39 Spitälern (36 %) weniger als 50 Hysterektomien 
durchgeführt. Bei den Hysterektomien wegen bösartiger Erkrankungen wurden insgesamt 1‘230 
Fälle verteilt auf 91 Schweizer Spitäler geschätzt. In nur drei Spitälern (3 %) gab es mehr als 50 
Hysterektomien. Der gleichen Quelle zufolge lag die Anzahl der Hysterektomien wegen gutartiger 
Erkrankungen, die in 108 Spitälern durchgeführt wurden, im Jahr 2016 bei 9‘858 Fällen, 
wohingegen 1‘245 Hysterektomien wegen bösartiger Erkrankungen, verteilt auf 88 Spitäler, 
erfolgten [BAG 2018]. Dies legt nahe, dass die Gesamtzahl von Hysterektomien zwischen 2015 
und 2016 konstant blieb. 

Laut Schweizer Krankenhausstatistik kam es im Jahr 2015 zu 4‘581 Spitalaufenthalten wegen 
bösartiger Tumore und zu 9‘412 Spitalaufenthalten wegen gutartiger Erkrankungen. Nur 22 % 
(1‘008 von 4‘851) der Fälle, bei denen eine bösartige Erkrankung diagnostiziert wurde, wurden 
einer RAH oder CLH unterzogen. Bei gutartigen Erkrankungen war der Prozentsatz wesentlich 
höher (37 %, 3‘476 von 9‘412 Patienten). Von allen Patientinnen, die sich einer laparoskopischen 
Hysterektomie unterzogen, wurden nur 4,1 % mit einem robotergestützten Verfahren operiert. 

Literaturrecherche 
Obwohl bei der systematischen Literaturrecherche eine beträchtliche Anzahl von 
Wirtschaftsanalysen ermittelt wurde, handelte es sich überwiegend um Kostenanalysen oder 
Übersichtsarbeiten. Keine von ihnen enthielt Informationen über die Wirksamkeit der 
chirurgischen Eingriffe in Bezug auf QALYs, LYG oder darauf basierende ICERs. Daher war es nicht 
möglich, auf diesem Weg herauszufinden, ob die RAH im Vergleich zur CLH wirtschaftlich ist oder 
nicht. 

De-novo-Kostenanalyse 
Die Ergebnisse der De-novo-Kostenanalyse gemäss Referenzfall Nr. 1 (unter der Annahme, dass 
10 RAHs bei der Referenzstrategie durch CLHs ersetzt und 65 zusätzliche robotergestützte 
Operationen durchgeführt werden) für gutartige und bösartige Erkrankungen zeigten höhere 
Gesamtkosten pro Patient bei der RAH (18'514 CHF vs. 12'950 CHF; Differenz 5'564 CHF bei 
gutartigen Erkrankungen und 19'975 CHF vs. 15'642 CHF; Differenz 4'333 CHF bei bösartigen 
Erkrankungen). Der Kostenunterschied war hauptsächlich auf die höheren Kosten für die OP-
Ausrüstung bei der RAH zurückzuführen. Der Hauptunterschied zwischen gutartigen und 
bösartigen Erkrankungen wurde bei den Personal- und OP-Saal-Kosten festgestellt: Bei gutartigen 
Erkrankungen waren die OP-Zeit und die damit verbundenen Kosten für die RAH höher, während 
bei bösartigen Erkrankungen das Gegenteil der Fall war. Dies war auf die unterschiedliche 
Operationsdauer zurückzuführen, die im Targeted Update geschätzt wurde. Ein kleiner 
Unterschied wurde auch bei den Kosten in Zusammenhang mit UE festgestellt, da gemäss 
Targeted Update bei Patienten, die sich aufgrund einer gutartigen Erkrankung einer RAH 
unterzogen, ein geringeres Risiko für perioperative UE bestand. Im Gegensatz dazu wurden bei 
bösartigen Erkrankungen höhere UE-Raten bei der RAH geschätzt. Im Referenzfall Nr. 2 wurde 
die angenommene Zahl von durchgeführten RAH, die bei der Vergleichsstrategie durch eine CLH 
ersetzt werden würden, auf 100 pro Jahr erhöht (unter der Annahme, dass das robotergestützte 
Verfahren nicht zusätzlich bei anderen Erkrankungen eingesetzt wird). Hier blieb die RAH teurer 
als die CLH. Der Unterschied war jedoch weniger ausgeprägt (insbesondere bei bösartigen 
Erkrankungen). Es hat sich deutlich gezeigt, dass die Gesamtzahl von robotergestützten 
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chirurgischen Eingriffen, die pro Jahr durchgeführt werden, einen grossen Einfluss auf die 
Gesamtkosten der chirurgischen Ausstattung und die Kostenunterschiede zwischen der RAH- und 
der CLH-Strategie hat. 

Bei der Sensitivitätsanalyse variierten wir die Anzahl der RAH pro Spital und Jahr. Alle anderen 
Referenzfall-Parameter blieben unverändert. Die Ergebnisse zeigten, dass mit zunehmender 
Anzahl robotergestützter chirurgischer Eingriffe die Kostendifferenz zwischen der RAH und der 
CLH abnahm. Bei gutartigen Erkrankungen wurde die RAH nach mehr als 693 Robotereinsätzen 
kostengünstiger als die CLH (vorausgesetzt, der Roboter wurde ausschliesslich für die RAH 
verwendet). Im Gegensatz dazu war die RAH bei bösartigen Erkrankungen bereits nach 245 
robotergestützten chirurgischen Eingriffen günstiger als die CLH. 

Die Ergebnisse der deterministischen Sensitivitätsanalyse deuteten darauf hin, dass die Faktoren 
mit dem grössten Einfluss auf die Kostendifferenz zwischen der RAH und der CLH die Gesamtzahl 
der robotergestützten Verfahren pro Jahr in einem bestimmten Spital, die Kosten des Roboters 
und seine Lebenserwartung waren. 

In der Szenarioanalyse zur Untersuchung der Kostendifferenz aus gesellschaftlicher Sicht 
verringerte sich die Kostendifferenzen zwischen der RAH und der CLH von 5'464 CHF auf 
4'952 CHF bei gutartigen Erkrankungen und von 4'333 CHF auf 3'441 CHF bei bösartigen 
Erkrankungen. Die indirekten Kosten betrugen 9 % der Gesamtkosten für die RAH und 14–16 % 
der Gesamtkosten für die CLH. In einem anderen Szenario ohne Kosten für die Anschaffung des 
Roboters betrugen die Kostenunterschiede zwischen der RAH und der CLH bei gutartigen 
Erkrankungen 1‘763 CHF und bei bösartigen Erkrankungen 533 CHF. 

Budget-Impact-Analyse 
Die Ergebnisse der Budget-Impact-Analyse deuteten darauf hin, dass die direkten Gesamtkosten 
für Patienten, die sich in der Schweiz einer RAH oder CLH unterziehen, 2015 bei 
79,9 Millionen CHF lagen. Die Kosten für die RAH machten nur 5,6 % der Gesamtkosten für 
Hysterektomien aus. Dies lag hauptsächlich daran, dass die geschätzte Häufigkeit von 
robotergestützten chirurgischen Eingriffen bei gutartigen und bösartigen Tumoren sehr niedrig 
war (4,1 %). Ein hypothetischer Wechsel von der aktuellen Nutzung zu einem Szenario, in dem 
nur CLH durchgeführt werden, würde einen Rückgang der Gesamtkosten um 1,3 Mio. CHF 
bewirken. Auf der anderen Seite würden sich in dem Szenario, in dem nur eine RAH angenommen 
wird, die Gesamtkosten für die Hysterektomie auf 4,0 Millionen CHF erhöhen. Dies war vor allem 
darauf zurückzuführen, dass ein häufigerer Einsatz von Robotersystemen einen direkten Einfluss 
auf die Amortisierungskosten dieser Systeme hat (d. h. die durchschnittlichen Kosten pro Patient 
sinken, da die Anschaffungskosten des Roboters auf mehr Patienten verteilt werden, 
vorausgesetzt, dass ein zusätzlicher Roboterkauf nicht notwendig ist). 

Diskussion und Schlussfolgerung 
Die Anwendung von Robotersystemen zur Unterstützung bei radikalen Prostatektomien in der 
Schweiz beträgt nach Angaben des BAG der Schweiz rund 60 %. Die Verteilung unter den Spitälern 
scheint ungleichmässig zu sein, wobei einige Spitäler, darunter auch grosse, überwiegend RARPs 
durchführen. Bei der Hysterektomie liegt der Einsatz von Robotersystemen vermeintlich bei 
unter 5 %. Obwohl die Verteilung unter den Spitälern variieren kann, werden RAHs im 
Allgemeinen selten durchgeführt 

Die in der Literaturrecherche ermittelten Studien zur radikalen Prostatektomie deuteten darauf 
hin, dass die RARP teurer ist, jedoch kleine QALY-Unterschiede im Vergleich zur ORP über den 
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Zeitraum von einem Jahr zeigt. Langfristige, aussagekräftige Ergebnisse zur Kosteneffizienz liegen 
noch nicht vor. Für die Hysterektomie wurde keine Kosten-Nutzen-Studie gefunden. 

In unserer De-novo-Kostenanalyse lagen die Kosten von RARPs aus Sicht der 
Krankenversicherungsgesellschaft um rund 4’000 CHF höher als bei der ORP, wenn nur 75 
robotergestützte chirurgische Eingriffe (50 RARPs und 25 wegen anderer Indikationen) pro Spital 
und Jahr in der Schweiz angenommen werden. Die Zahl der jährlich durchgeführten 
robotergestützten chirurgischen Eingriffe, die Kosten des Robotersystems, der Stundensatz für 
den OP-Saal bei RARPs und ORPs sowie die Lebenserwartung des Robotersystems hatten einen 
grossen Einfluss auf die Kostendifferenz zwischen RARPs und ORPs. Die Kostenausgleichszahlen 
für weniger früh auftretende und anhaltende UE nach RARP waren für den Zeithorizont von 
maximal einem Jahr gering. In Krankenhäusern mit einer höheren Anzahl robotergestützter 
chirurgischer Eingriffe schien die RARP weniger kostspielig zu sein (und bei mindestens 209 
robotergestützten chirurgischen Eingriffen pro Spital und Jahr möglicherweise kostengünstiger 
als die ORP). 

Bei der Hysterektomie waren die Kosten von RAHs bei gutartigen Erkrankungen um rund 
5'500 CHF höher als bei der CLH, und bei bösartigen Erkrankungen um ca. 4'300 CHF höher, wenn 
man von nur 75 robotergestützten chirurgische Eingriffen (10 RAHs und 65 wegen anderer 
Indikationen) pro Spital und Jahr in der Schweiz ausgeht. Die Parameter, die einen hohen Einfluss 
auf die Kostendifferenz zwischen der RAH und der CLH haben, waren die gleichen wie bei der 
Prostatektomie. Bei einer gutartigen Erkrankung wurde die RAH nach mehr als 693 
Robotereinsätzen günstiger als die CLH. Im Gegensatz dazu war die RAH bei malignen 
Erkrankungen bereits nach 245 Anwendungen kostengünstiger als die CLH. 

In den Budget-Impact-Analysen untersuchten wir die Kostendifferenz zwischen dem 
tatsächlichen Einsatz von Robotersystemen bei chirurgischen Eingriffen und einer 
hypothetischen Zunahme oder Abnahme des Einsatzes von Robotersystemen. Die Budget-Impact-
Analysen zeigten, dass eine Änderung der derzeitigen Praxis zugunsten einer stärkeren Nutzung 
oder Unterstützung durch Robotersysteme nur einen begrenzten Einfluss auf die Gesamtkosten 
einer radikalen Prostatektomie und Hysterektomie haben würde (solange keine zusätzlichen 
Roboter gekauft werden müssen). Eine Erhöhung des Prozentsatzes der durchgeführten RARPs 
auf 100 % würde zu einer Kostensenkung von rund 0,5 Mio. CHF führen. Bei der Hysterektomie 
würde eine Erhöhung der RAHs auf 100 % 4,0 Mio. CHF pro Jahr kosten. 

Es ist wichtig zu berücksichtigen, dass die Rückkehr zur ORP/CLH oder die Umstellung auf eine 
RARP/RAH Übergangskosten verursachen würde (z. B. durch den zusätzlichen Kauf von 
Robotersystemen oder Schulungen für Chirurgen), die wir nicht berücksichtigen konnten. 

Die Hauptstärken dieser HTA waren die Verwendung kürzlich veröffentlichter Cochrane Reviews 
zur Beurteilung der klinischen Effizienz sowie die Einbeziehung einheitlicher Schweizer Daten in 
die De-novo-Kostenanalyse und die Budget-Impact-Analyse. 

Die Haupteinschränkungen sind die allgemein geringe Qualität der in den Cochrane Reviews 
beschriebenen Evidenz, das Fehlen langfristiger Informationen sowie mangelnde Daten zu 
verschiedenen potenziell wichtigen Parametern (z. B. onkologische Outcomes, erneute stationäre 
Behandlung, Gesamtüberleben, Rezidive, Lebensqualität). In Anbetracht der fehlenden Daten 
konnten wir den möglichen Einfluss von Lernkurven auf die Operationsqualität (z. B. hinsichtlich 
der Operationsdauer oder der perioperativen UE) nicht beurteilen. Es sollte jedoch betont 
werden, dass eine grössere Zahl von robotergestützten chirurgischen Eingriffen pro Jahr zu einer 
höheren Anzahl von durchgeführten RARP/RAH pro Chirurg führen würde. Man kann davon 
ausgehen, dass Chirurgen mit viel Erfahrung wahrscheinlich effizienter operieren als Chirurgen 
mit geringer Fallzahl. 
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Für diese gesundheitsökonomische Analyse war es teilweise schwierig, Zugang zu Schweizer 
Kostendaten zu erhalten. Aggregierte Kostendaten für die wichtigsten Kostenparameter wurden 
von einem öffentlichen Spital zur Verfügung gestellt. Für eine fundiertere 
gesundheitsökonomische Analyse wären weitere RCTs erforderlich, die längerfristige klinische 
Daten und Schweizer Kostendaten aus verschiedenen Quellen umfassen. 

Die Tatsache, dass in der Schweiz derzeit nur Da-Vinci-Roboter für die radikale Prostatektomie 
und Hysterektomie eingesetzt werden, verleiht dem US-Hersteller quasi eine Monopolstellung, 
bis andere Hersteller den Schweizer Markt für sich entdecken. Der Markteintritt von 
Konkurrenten wie TransEnterix, der sich derzeit auf dem Gebiet der Viszeralchirurgie in der 
Schweiz betätigt, kann die Kosten für Robotersysteme und folglich für RARPs und 
robotergestützte chirurgische Eingriffe senken. 

Zusammenfassend lässt sich festhalten, dass wir die langfristige Kosteneffizienz oder den Kosten-
Einfluss der RARP und RAH im Vergleich zur ORP und CLH nicht beurteilen können, da es an 
brauchbaren fundierten Langzeitdaten mangelt. Kurzfristig verursachen robotergestützte 
chirurgische Verfahren zusätzliche Kosten, solange die Anzahl der Einsätze pro Robotersystem 
und Jahr auf einem niedrigen bis mittleren Niveau liegt. Die allgemeinen Budgetauswirkungen 
von robotergestützten chirurgischen Verfahren nehmen mit dem zunehmenden Einsatz von 
Robotersystemen nur geringfügig zu, da höhere Fallzahlen eine erhebliche Verringerung der 
Amortisierungskosten pro Patient implizieren.  
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1.3 Résumé 

Contexte 
Les cancers de la prostate et des organes reproducteurs de la femme sont fréquents en Suisse. 
Entre 2010 et 2014, 6 087 nouveaux cas de cancer de la prostate (taux brut de 154,2/100 000) et 
1 350 décès (34,2/100 000) en moyenne ont été rapportés par an. Atteignant 28,2 %, le cancer de 
la prostate est le cancer le plus fréquent chez les hommes et la deuxième cause la plus fréquente 
des décès associés à un cancer parmi les hommes (14,7 %) [OFS et NICER 2016]. Parmi les 
femmes, entre 2010 et 2014, 1 754 nouveaux cas de cancer du col de l’utérus, du corps de l’utérus 
(pour la majorité, cancer de l’endomètre) ou des ovaires ont été rapportés par an (taux brut de 
43,3/100 000). En tout, 705 femmes par an sont mortes de ces maladies (17,4/100 000). Les 
cancers des organes reproducteurs de la femme sont, avec 9,5 %, le troisième cancer le plus 
fréquent chez les femmes et la quatrième cause la plus fréquente des décès associés à un cancer 
parmi les femmes (9,6 %) [OFS et NICER 2016].  

Le traitement du cancer de la prostate consiste souvent en une prostatectomie radicale, alors que 
les femmes présentant des maladies gynécologiques malignes subissent souvent une 
hystérectomie partielle ou totale. Outre les affections malignes, il existe également des affections 
bénignes et pré-malignes qui exigent souvent une hystérectomie (p. ex. néoplasmes bénins de 
l’ovaire, fibromyome utérin ou cancer in situ du col de l’utérus). 

La prostatectomie, tout comme l’hystérectomie, peut être réalisée au moyen de techniques 
minimalement invasives (telles une simple laparoscopie et une laparoscopie assistée par robot) 
ou bien par voie ouverte. 

Bien que ses effets en termes d’efficacité clinique et de coûts ne soient pas encore évidents, la 
chirurgie laparoscopique assistée par robot est de plus en plus utilisée. Au cours des dix dernières 
années, plus de 30 systèmes de chirurgie robotique ont été installés en Suisse. Selon le retour 
d'informations que nous avons reçu des hôpitaux suisses, seuls des robots de la marque Da Vinci 
sont actuellement utilisés pour la prostatectomie et l’hystérectomie radicales. 

Objectif 
Ce rapport avait pour but d’évaluer l’efficacité clinique et les propriétés relatives à l’économie de 
la santé (rentabilité et impact sur le budget) de  

- la prostatectomie radicale assistée par robot [Robot-Assisted Radical Prostatectomy (RARP)] 
en la comparant à la prostatectomie radicale à ciel ouvert [Open Radical Prostatectomy (ORP)] 
pour les hommes présentant un cancer de la prostate localisé; 

- l’hystérectomie assistée par robot [Robot-Assisted Hysterectomy (RAH)] en la comparant à 
l’hystérectomie laparoscopique traditionnelle [Conventional Laparoscopic Hysterectomy 
(CLH)] pour les femmes présentant une maladie gynécologique bénigne ou maligne.  

Les comparaisons susmentionnées ont été sélectionnées car elles sont particulièrement 
pertinentes pour la Suisse, d’après le processus de détermination de la portée de cette Évaluation 
technologique de la santé [Health Technology Assessment (HTA)]. 

Efficacité clinique 
Une étude systématique menée par le groupe Cochrane ayant porté sur la prostatectomie radicale 
en 2017 [Ilic et coll. 2017] et une Mise à jour ciblée réalisée en 2018 par le groupe Cochrane 
concernant l’hystérectomie [Targeted Update 2018] représentent les principales parties cliniques 
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de la présente évaluation. La mise à jour concernant l’hystérectomie a été élaborée sur la base 
d’une étude menée par le groupe Cochrane en 2014 sur la chirurgie assistée par robot en 
gynécologie [Liu et coll. 2014]. Elle avait été demandée par le Swiss Medical Board et portait 
principalement sur la RAH, par comparaison à la CLH. 

L'analyse réalisée par le groupe Cochrane concernant la prostatectomie radicale comprenait deux 
essais contrôlés randomisés (ECR) [Guazzoni et coll. 2006, Yaxley et coll. 2016]. Toutefois, seul 
l’ECR australien publié par Yaxley et coll. comparait la RARP à l’ORP [Yaxley et coll. 2016]. D’après 
cette étude, les auteurs de l'analyse réalisée par le groupe Cochrane ont conclu que la RARP 
pouvait résulter en une petite amélioration probablement peu importante de la douleur post-
opératoire au jour 1 et pendant une semaine au maximum, mais pas jusqu’à la 12ème semaine. Une 
petite différence, voire aucune différence, a été observée au niveau des complications post-
opératoires ou des complications post-opératoires graves. Cependant, la RARP pourrait réduire la 
fréquence des transfusions sanguines après l’intervention chirurgicale ainsi que la durée de 
l’hospitalisation. L’étude ne s’est pas penchée sur les résultats de la survie globale, de la survie 
spécifique au cancer de la prostate ou de la survie sans récidive biochimique. Enfin, les résultats 
urinaires et sexuels associés à la qualité de vie se sont avérés similaires après la RARP ou l’ORP. 
La qualité globale des preuves était médiocre à modérée pour les résultats examinés. 

La Mise à jour ciblée de l'analyse menée par le groupe Cochrane examinant l’hystérectomie pour 
les femmes présentant une maladie gynécologique bénigne ou maligne, tous stades confondus, 
comprenait six ECR. Toutes les études ont comparé la RAH à la CLH, à l’exception d’une étude qui 
a comparé la RAH à la CLH ou à une approche chirurgicale vaginale pour l’hystérectomie 
(intervention de comparaison d’après le choix du chirurgien) [Lönnerfors et coll. 2014]. Les 
auteurs de la Mise à jour ciblée ont rapporté que la RAH pourrait augmenter le risque de devoir 
administrer des transfusions sanguines, et qu’elle pourrait impliquer des coûts totaux plus élevés, 
par rapport à la CLH [Targeted Update 2018, Liu et coll. 2014]. Toutefois, la RAH pourrait 
également impliquer une hospitalisation légèrement plus courte. Les preuves à l’appui d’un effet 
positif de la RAH sur la durée de l’intervention chirurgicale, la qualité de vie et la douleur ont été 
jugées être d’une qualité très médiocre. Qui plus est, il n’y a eu aucune preuve d’un effet sur la 
mortalité ou la survie sans maladie chez les patientes cancéreuses. La qualité globale des preuves 
était en général médiocre pour quasi tous les résultats examinés. 

Analyse de l’économie de la santé 

Approche méthodologique 
La partie relative à l’économie de la santé représente la principale partie de cette évaluation; elle 
consiste, pour la prostatectomie tout comme pour l’hystérectomie, en une étude de la pratique 
actuelle en Suisse, en un examen systématique de la documentation existante sur l’économie de la 
santé, en une analyse de novo des coûts et en une analyse de l’impact sur le budget. 

Le nombre global d’hospitalisations pour prostatectomie et hystérectomie radicales en Suisse a 
été examiné à l’aide des Statistiques des hôpitaux suisses [Swiss Hospital Statistics (SHS)] de 2015 
de l’Office fédéral de la statistique suisse (OFS). De plus, l’utilisation d’un dispositif robotique 
pendant l’intervention chirurgicale a été identifiée au moyen d’un code de traitement spécifique 
(code CHOP). Pour le modèle des coûts, les informations sur la fréquence des prostatectomies et 
des hystérectomies dans chaque hôpital ont été extraites de l’Office fédéral de la santé publique 
suisse (OFSP), qui a publié des données en ligne pour 2015 et 2016. Nous avons également 
contacté systématiquement les hôpitaux suisses qui avaient réalisé des prostatectomies et des 
hystérectomies radicales en 2016 (selon les informations du SFOPH). Il avait été demandé aux 
hôpitaux de fournir des informations concernant le système robotique, l’intervention à laquelle il 
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était comparé, et les coûts connexes pour l’équipement et le personnel. On a étudié la pratique 
actuelle de manière plus approfondie en consultant les experts en urologie et gynécologie. En 
même temps, nous avons demandé au fabricant «Intuitive Surgical» des informations sur les 
diverses versions de robot et leur coût en Suisse. 

Afin de mieux assimiler les preuves disponibles à l’appui de la rentabilité des interventions à 
l’étude, la documentation publiée a été examinée. L’analyse reposait sur une recherche 
documentaire utilisant les mêmes termes que dans la Revue et la Mise à jour réalisées par le 
groupe Cochrane, associés à des termes économiques. Après avoir trié les résultats de la recherche 
afin d’identifier les études éligibles, on a extrait les informations pertinentes, vérifié la qualité des 
rapports selon la liste de vérification CHEERS et évalué la transférabilité à la Suisse (pour les 
études internationales). Les études pertinentes ont été analysées et discutées en détail. 

Les analyses de novo des coûts réalisées aux fins de la présente évaluation ont présumé que la 
même cohorte de patients recevrait soit une intervention chirurgicale assistée par robot, soit 
l’intervention chirurgicale de comparaison. Elles se concentraient sur les différences de coûts 
entre l’intervention et le comparateur, dans un hôpital donné. Cela impliquait de se concentrer 
sur les coûts des éléments pour lesquels on s’attendait à une différence, ou tout au moins à une 
possibilité vraisemblable de différence, entre l’intervention et le comparateur. On a abordé la 
question du point de vue de la loi suisse sur l’assurance-maladie (LAMal, 
«Krankenversicherungsgesetz» [KVG]) (considérant les frais médicaux directs de tous les 
services de santé couverts par l’assurance-maladie obligatoire suisse), ainsi que du point de vue 
social (incluant les frais indirects). Le modèle a été élaboré en trois étapes: dans l’étape 1, on a 
déterminé les éléments du modèle pour la RARP et l’ORP ainsi que pour la RAH et la CLH. Ceux-
ci incluaient des paramètres principalement d’ordre économique (ces derniers se rapportant 
surtout au système robotique) et les différences économiques découlant des effets cliniques. 
Dans l’étape 2, on a déterminé la consommation des ressources correspondante (p. ex. le temps 
requis en salle d’opération) et les différences au niveau des effets cliniques. Les valeurs 
numériques pour les éléments cliniques et économiques ont été comparées entre les diverses 
sources documentaires, sur la base de l’étude et de la mise à jour ciblée réalisées par le groupe 
Cochrane. Dans l’étape 3, des coûts unitaires ont été assignés. Les modèles pour la 
prostatectomie et l’hystérectomie radicales incluaient les paramètres suivants: coûts du système 
robotique, entretien du robot, coûts de l’équipement chirurgical réutilisable et à usage unique, 
taux de renouvellement de l’intervention chirurgicale, temps passé en salle d’opération et durée 
de l’intervention chirurgicale, coûts du personnel chirurgical et frais connexes, coûts du 
personnel d’anesthésie et frais connexes, événements indésirables (EI) et frais connexes, durée 
de l’hospitalisation et frais connexes, ainsi que durée de l’absence au travail. Le modèle pour la 
prostatectomie radicale incluait, de plus, les EI persistants tels que le dysfonctionnement 
érectile, l’incontinence urinaire et la contraction du col de la vessie. Les autres paramètres (p. ex. 
résultats oncologiques, médicaments pour anesthésie et antibiothérapie, retrait de cathéter, 
visites en ambulatoire) n’ont pas été inclus en raison d’un manque d’informations ou de preuves 
quant à l’existence d’une différence entre la RARP et l’ORP ainsi qu’entre la RAH et la CLH. Pour 
la prostatectomie et l’hystérectomie radicales, un cas élémentaire n° 1 représentait une 
estimation de l’utilisation actuelle des RARP et des RAH dans un seul hôpital. Un cas élémentaire 
n° 2 (avec une supposition différente du nombre d’interventions chirurgicales réalisées par 
chaque hôpital) et des analyses de sensibilité ont étudié un large éventail de suppositions. 

L’analyse de l’impact sur le budget comprenait trois principales étapes: en premier lieu, 
l’occurrence annuelle des hospitalisations pour le cancer de la prostate et pour les maladies 
gynécologiques bénignes et malignes en Suisse a été examinée; en deuxième lieu, le nombre de 
patients subissant l’une des interventions à l’étude (RARP ou ORP; RAH ou CLH) a été examiné; et 
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en troisième lieu, les coûts annuels totaux reposant sur la fréquence annuelle ont été estimés. Les 
coûts totaux de la pratique actuelle ont été comparés à une augmentation ou à une réduction 
hypothétique de l’utilisation des RARP et des RAH. 
De manière plus spécifique, les informations concernant le nombre total d’hommes hospitalisés 
en raison d’un cancer de la prostate et de femmes hospitalisées en raison d’une maladie 
gynécologique bénigne ou maligne ont été obtenues des SHS 2915 fournies par l’OFS. Les patients 
éligibles ont été identifiés par le biais de codes ICD-10, à savoir: «C61: cancer de la prostate», «C53: 
néoplasme malin du col de l’utérus», «C54-C55: cancer de l’utérus», «C51-C52, C56-C58: autre 
néoplasme malin des organes génitaux de la femme», «D06: cancer in situ du col de l’utérus», 
«D25: fibromyome utérin», et «D27: néoplasme bénin de l’ovaire». Les maladies gynécologiques 
ayant reçu un diagnostic ICD-10 commençant par un «C» étaient considérées être des affections 
malignes, alors que celles diagnostiquées avec un code commençant par un «D» étaient classées 
comme bénignes. Les SHS incluent uniquement des patients qui ont été hospitalisés (autrement 
dit, les patients en ambulatoire étaient exclus). Pour la deuxième étape, nous avons présumé que 
toutes les interventions examinées avaient été, normalement, réalisées en milieu hospitalier. Les 
patients ayant reçu les diagnostics pertinents et qui avaient subi l’une des interventions 
chirurgicales à l’étude ont fait l'objet d'un examen plus approfondi. Dans ce cas, les patients 
identifiés par les codes ICD-10 ont fait l’objet d’analyses croisées, les codes de traitement CHOP 
indiquant une prostatectomie radicale (p. ex. 60.5X.10) ou une hystérectomie laparoscopique (p. 
ex. 68.31, 68.41, 68.61). Qui plus est, le code CHOP 00.99.50, indiquant qu’une opération avait été 
réalisée avec un robot, a été utilisé pour différencier la RARP de l’ORP et la RAH de la CLH. Les 
fréquences résultantes représentaient le nombre de cas (et non de patients). Il a par conséquent 
été impossible d’évaluer si des patients avaient été à nouveau opérés durant la même année 
calendaire. Dans une dernière étape, les informations concernant le nombre annuel 
d’interventions chirurgicales en Suisse ont été associées aux coûts directs estimés obtenus de 
l’analyse des coûts. Les estimations résultantes représentaient le cas élémentaire illustrant les 
RARP, ORP, RAH et CLH effectivement réalisées. Afin d’examiner ce qu’il se passerait si le nombre 
d’interventions assistées par robot augmentait ou diminuait, on a fait varier le pourcentage de 
patients éligibles subissant une RARP et une RAH entre 0 % et 100 %. 

Résultats pour la prostatectomie 

Pratique actuelle 
Selon l’OFSP, en 2015, 70 hôpitaux suisses ont réalisé 2 445 prostatectomies radicales [OFSP 
2018]. Quatre hôpitaux (6 %) ont réalisé ≥ 100 prostatectomies radicales, 14 hôpitaux (20 %) ont 
réalisé 50 à 99 prostatectomies radicales, et 52 hôpitaux (74 %) ont réalisé moins de 
50 prostatectomies radicales. Selon la même source, en 2016, 2 815 prostatectomies radicales ont 
été réalisées dans 70 hôpitaux suisses [OFSP 2018]. Six hôpitaux (9 %) ont réalisé 
≥100 prostatectomies radicales, 17 hôpitaux (24 %) ont réalisé entre 50 et 99 prostatectomies 
radicales, et 47 hôpitaux (67 %) en ont réalisé moins de 50. Cela suggère que le nombre total de 
prostatectomies radicales a augmenté de + 15 % entre 2015 et 2016. 

Selon les SHS, en 2015, il y a eu 6 277 hospitalisations pour un cancer de la prostate. Le 
pourcentage de patients ayant subi une prostatectomie radicale atteignait 39 % (2 453 sur 6 277). 
Parmi tous les patients ayant subi une prostatectomie radicale, 58,9 % ont été opérés avec un 
robot. La répartition entre les hôpitaux semble inégale. Les hôpitaux qui ont accès à un robot ont 
tendance à l’utiliser pour les RARP dans 80 % à 100 % des cas, d’après les commentaires que nous 
avons reçus. 

Examen de la documentation 
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Trois études de rentabilité ont été identifiées. L’une venait des États-Unis [Cooperberg et coll. 
2013], une autre du Danemark [Hohwü et coll. 2011] et l’autre du Canada [Ontario HTA 2017]. 
Deux études ont comparé la RARP à l’ORP [Hohwü et coll. 2011, Ontario HTA 2017]. L’étude 
réalisée par Cooperberg et coll. avait pour but de caractériser les coûts et les résultats associés à 
la prostatectomie radicale, par comparaison à la radiothérapie. Vu que les résultats publiés 
montraient des informations détaillées sur les coûts et les résultats des ORP et des RARP, il a été 
possible de faire une comparaison directe des deux interventions. Les données publiées par 
Cooperberg et coll. ont suggéré que les RARP dominaient les ORP (autrement dit, cette 
intervention revenait moins cher tout en apportant le même nombre de QALY, sinon plus). Les 
résultats publiés par Hohwü et coll. ont suggéré exactement le contraire, soit la domination des 
ORP sur les RARP. Enfin, l’analyse Ontario HTA a suggéré que les coûts d’utilisation d’un système 
robotique sont relativement élevés pour des bénéfices pour la santé relativement minimes. De ce 
fait, les RARP n’ont pas paru être rentables en Ontario. Le fait que Cooperberg et coll. n’aient pas 
inclus les coûts du système robotique dans leurs calculs a faussé les résultats en faveur des RARP, 
et explique pourquoi cette étude a montré des coûts inférieurs pour les RARP. Hohwü et coll. et 
Ontario HTA ont suggéré que les RARP coûtent plus cher que les ORP. La différence entre les coûts 
de l’intervention et ceux du comparateur dans Hohwü et coll. était moins prononcée en raison de 
l’inclusion des coûts indirects associés à l’absence au travail (946 euros contre 6 235 CAD dans 
l’évaluation HTA en Ontario). Si l’on ne prenait que les coûts directs en compte, une RARP coûtait 
4 506 euros de plus que l’ORP. Dans toutes les études, les différences en termes de QALY entre 
l’intervention et le comparateur étaient minimes. Cooperberg et coll. ont rapporté des QALY 
supplémentaires en faveur de la RARP, allant de 0 à 0,1, sur une durée de vie. Les différences en 
termes de QALY sur une période d’un an étaient considérablement inférieures dans les deux 
autres études (0,0013 en faveur de l’ORP dans Hohwü et coll., 0,0012 en faveur de la RARP dans 
l’évaluation HTA en Ontario). 

Analyse de novo des coûts 
Les résultats de l’analyse de novo des coûts pour la prostatectomie radicale dans le cas élémentaire 
n° 1 (en présumant que 50 RARP seraient remplacées par des ORP dans la stratégie de 
comparaison, et 25 chirurgies assistées par robot pour les autres indications) ont montré que les 
coûts totaux par patient étaient plus élevés pour la RARP (24 495 CHF) que pour l’ORP 
(20 532 CHF). La différence de coût entre les interventions atteignait 3 963 CHF. La différence de 
coût entre la RARP et l’ORP était principalement due au fait que l’équipement chirurgical coûtait 
plus cher pour la RARP (différence de 8 055 CHF). Par contre, les coûts de l’hospitalisation étaient 
inférieurs pour la RARP (différence de 2 826 CHF) car l’hospitalisation était plus courte. Les coûts 
relatifs au personnel et à la salle d’opération étaient par ailleurs inférieurs pour la RARP 
(différence de 891 CHF), en supposant que les tarifs horaires pour la salle d’opération et les 
chirurgiens chargés des opérations étaient les mêmes pour la RARP et pour l’ORP. Le coût des EI 
péri-opératoires ne variait pas beaucoup (376 CHF) entre la RARP et l’ORP. 

Quand le nombre total d’interventions assistées par robot est passé à 100 (100 RARP et aucune 
autre intervention chirurgicale assistée par robot) dans le cas élémentaire n° 2, les coûts par 
patient ont diminué substantiellement pour la RARP (22 949 CHF) et sont restés constants pour 
l’ORP (20 532 CHF, les coûts de l’ORP étaient indépendants du nombre d’interventions 
chirurgicales réalisées). La RARP est restée plus onéreuse que l’ORP. Toutefois, la différence était 
moins prononcée, d’où une différence au niveau des coûts de 2 417 CHF. Il a semblé évident que 
le nombre total d’interventions chirurgicales assistées par robot réalisées par an avait un grand 
impact sur les coûts totaux de l’équipement chirurgical et sur la différence des coûts entre les 
stratégies pour les RARP et celles pour les ORP. 
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Dans une analyse de sensibilité, nous avons donc fait varier le nombre global de RARP par hôpital 
et par an entre 25 et 500. Toutes les autres valeurs des paramètres saisies pour les cas 
élémentaires sont restées inchangées. Les résultats ont montré que, lorsque le nombre 
d’interventions chirurgicales assistées par robot augmentait, la différence de coût entre la RARP 
et l’ORP diminuait énormément. La RARP est devenue moins onéreuse après 209 RARP ou plus 
par an avec le même robot. 

Dans les analyses de la sensibilité unilatérales déterministes, tous les paramètres du modèle qui 
pouvaient influencer la différence globale au niveau du coût entre la RAPR et l’ORP ont été variés 
individuellement. Outre le nombre annuel d’interventions chirurgicales RARP, les coûts du 
système robotique, le tarif horaire en salle d’opération pour la RAPR et l’ORP, et la durée de vie 
utile du robot se sont avérés avoir le plus grand impact.  

Nous avons également examiné des scénarios différents. Si l’hôpital n’a pas besoin d’acheter le 
robot, les coûts par patient pour la RARP et l’ORP sont similaires (seulement 196 CHF de plus pour 
la RARP). Les coûts indirects, examinés du point de vue sociétal, représentaient 15 % des coûts 
totaux pour la RARP et 18 % des coûts totaux pour l’ORP. La différence de coût entre la RARP et 
l’ORP est tombée de 3 963 à 3 523 CHF dans ce scénario. L’inclusion de frais généraux 
supplémentaires (30 %) pour le robot a augmenté les coûts pour la RARP et, de ce fait, la 
différence de coût entre la RARP et l’ORP a atteint elle aussi 1 130 CHF de plus. Enfin, si l’on 
supposait que la durée de l’intervention chirurgicale et le temps passé dans la salle d’opération 
étaient plus courts pour l’ORP que pour la RARP (contrairement au cas élémentaire dans lequel la 
supposition opposée était le cas), la RARP deviendrait encore plus onéreuse que l’ORP. 

Analyse de l’impact sur le budget 
Les résultats de l’analyse de l’impact sur le budget ont suggéré que le coût total des RARP et des 
ORP se montait à 56,1 millions de CHF en 2015. Cette estimation reposait sur la supposition que 
58,9 % des patients subissant une prostatectomie radicale étaient opérés avec un robot. Un 
passage hypothétique de l’utilisation actuelle à un scénario dans lequel seules les ORP seraient 
réalisées entraînerait une réduction des coûts totaux de 5,7 millions de CHF. Par contre, dans le 
scénario supposant la réalisation des seules RARP, les coûts totaux pour la prostatectomie 
radicale diminueraient de 0,5 million de CHF. Cela était principalement dû au fait qu’une 
utilisation plus fréquente des robots a un impact direct sur leurs coûts d’amortissement 
(autrement dit, les coûts moyens par patient diminuent puisque les frais d’acquisition du robot 
sont répartis entre un plus grand nombre de patients, si l’on présume qu’il n’est pas nécessaire 
d’acquérir un autre robot).  

Résultats pour l’hystérectomie 

Pratique actuelle 
Selon l’OFSP, en 2015, 9 883 hystérectomies (tous types confondus) pour des affections bénignes 
ont été réalisées dans 109 hôpitaux suisses [OFSP 2018]. Quarante-quatre hôpitaux (41 %) ont 
réalisé plus de 100 hystérectomies, 25 hôpitaux (23 %) en ont réalisé entre 50 et 100, et 
39 hôpitaux (36 %) en ont réalisé moins de 50. En ce qui concerne les hystérectomies pour des 
maladies malignes, on a estimé un total de 1 230 cas répartis entre 91 hôpitaux suisses. Trois 
hôpitaux seulement (3 %) ont réalisé plus de 50 hystérectomies. Selon la même source, en 2016, 
le nombre d’hystérectomies pour des affections bénignes réalisées dans 108 hôpitaux atteignait 
9 858, alors qu’il y a eu 1 245 hystérectomies pour des maladies malignes, réparties entre 
88 hôpitaux [OFSP 2018]. Cela suggère que le nombre total d’hystérectomies est resté constant 
entre 2015 et 2016. 
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Selon les SHS, en 2015, il y a eu 4 581 hospitalisations pour des néoplasmes malins et 9 412 pour 
des affections bénignes. Seulement 22 % (1 008 sur 4 851) des cas diagnostiqués comme étant 
une maladie maligne ont subi une RAH ou une CLH. Quant aux affections bénignes, le pourcentage 
était bien plus élevé (37 %, soit 3 476 sur 9 412). Parmi toutes les patientes qui ont subi une 
hystérectomie laparoscopique, 4,1 % seulement ont été opérées avec un robot. 

Revue de la documentation 
Bien que la recherche documentaire systématique ait identifié un nombre considérable d’analyses 
économiques, celles-ci étaient principalement des analyses ou des examens des coûts. Aucune 
d’elles n’a rapporté des informations concernant l’efficience des interventions en termes de QALY, 
LYG ou ICER sur lesquelles elles reposaient. De ce fait, il n’a pas été possible par cette approche de 
déterminer si la RAH était plus rentable ou non que la CLH. 

Analyse de novo des coûts 
Les résultats de l’analyse de novo des coûts d’après le cas élémentaire n° 1 (en supposant que 
10 RAH seraient remplacées par des CLH dans la stratégie de comparaison, et 65 interventions 
chirurgicales assistées par robot supplémentaires) pour les affections bénignes et malignes ont 
montré que les coûts totaux étaient plus élevés par patiente subissant une RAH (18 514 CHF 
contre 12 950 CHF; différence de 5 564 CHF pour les affections bénignes et 19 975 CHF contre 
15 642 CHF; différence de 4 333 CHF pour les affections malignes). La différence de coût était 
principalement due aux coûts plus élevés de l’équipement chirurgical pour les RAH. La principale 
différence entre les affections bénignes et malignes est apparue au niveau des coûts du personnel 
et de la salle d’opération: dans le cas des affections bénignes, la durée de l’intervention 
chirurgicale et les coûts connexes étaient plus importants pour les RAH alors que, dans le cas des 
affections malignes, c’était le contraire. Cela était dû au fait que des durées d’opération différentes 
ont été estimées dans la Mise à jour ciblée. Une petite différence a également été identifiée au 
niveau des coûts associés aux EI, vu que, d’après la Mise à jour ciblée, les patientes subissant une 
RAH pour une affection bénigne étaient exposées à un risque moindre d’EI péri-opératoires. Par 
contre, en ce qui concerne les affections malignes, on a estimé des taux d’EI plus élevés pour les 
RAH. Dans le cas élémentaire n° 2, le nombre présumé de RAH qui seraient remplacées par des 
CLH dans le cadre de la stratégie de comparaison a été augmenté jusqu’à 100 par an (en supposant 
aucune utilisation supplémentaire du robot pour d’autres maladies). Ici, la RAH est restée plus 
onéreuse que la CLH. Toutefois, la différence était moins prononcée (en particulier pour les 
affections malignes). Il est apparu évident que le nombre global d’interventions chirurgicales 
assistées par robot réalisées chaque année a un grand impact sur les coûts totaux de l’équipement 
chirurgical et sur la différence de coût entre la stratégie pour la RAH et celle pour la CLH. 

Dans l’analyse de sensibilité, nous avons fait varier le nombre de RAH par hôpital et par an. Toutes 
les autres valeurs des paramètres saisies pour les cas élémentaires sont restées inchangées. Les 
résultats ont montré que, lorsque les nombres d’interventions chirurgicales assistées par robot 
augmentaient, la différence de coût entre les RAH et les CLH diminuait. Dans le cas des affections 
bénignes, la RAH est devenue moins onéreuse que la CLH après plus de 693 utilisations du robot 
(en présumant que le robot était utilisé exclusivement pour les RAH). Par contre, pour les 
affections malignes, la RAH était déjà moins onéreuse que la CLH après 245 interventions 
assistées par robot. 

Les résultats de l’analyse de sensibilité déterministe ont suggéré que les facteurs qui avaient le 
plus grand impact sur la différence de coût entre la RAH et la CLH étaient le nombre total 
d’interventions assistées par robot par an dans un hôpital donné, les coûts du robot et sa durée 
de vie utile. 
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Dans le scénario où l’analyse étudiait la différence de coût sous un angle sociétal, les différences 

de coût entre la RAH et la CLH sont tombées de 5 564 CHF à 4 952 CHF dans le cas des affections 

bénignes, et de 4 333 CHF à 3 741 CHF dans celui des affections malignes. Les coûts indirects 

représentaient 9 % des coûts totaux pour la RAH et 14 à 16 % des coûts totaux pour la CLH. Dans 

un autre scénario excluant les coûts d’acquisition du robot, les différences de coût entre la RAH et 

la CLH se montaient à 1 763 CHF pour les affections bénignes et à 533 CHF pour les affections 

malignes. 

Analyse de l’impact sur le budget 
Les résultats de l’analyse de l’impact sur le budget ont suggéré que les coûts directs totaux relatifs 
aux patientes subissant une RAH ou une CLH en Suisse atteignaient 79,9 millions de CHF en 2015. 
Les coûts pour les RAH ne représentaient que 5,6 % des coûts totaux des hystérectomies. Cela 
était principalement dû au fait que la fréquence estimée des interventions assistées par robot pour 
les néoplasmes bénins et malins était très basse (4,1 %). Un passage hypothétique de l’utilisation 
actuelle à un scénario dans lequel seules les CLH seraient réalisées entraînerait une réduction des 
coûts totaux de 1,3 million de CHF. Par contre, dans le scénario supposant la seule réalisation des 
RAH, les coûts totaux pour l’hystérectomie augmenteraient de 4,0 millions de CHF. Cela était 
principalement dû au fait qu’une utilisation plus fréquente des robots a un impact direct sur leurs 
coûts d’amortissement (autrement dit, les coûts moyens par patiente diminuent puisque les frais 
d’acquisition du robot sont répartis entre un plus grand nombre de patientes, si l’on présume qu’il 
n’est pas nécessaire d’acquérir un robot supplémentaire).  

Discussion et conclusion 
L’utilisation de l’assistance par robot pour la prostatectomie radicale en Suisse semble atteindre 
quelque 60 %, d’après les données de l’OFS. La répartition entre les hôpitaux semble être inégale, 
certains hôpitaux, y compris de grands hôpitaux, réalisant principalement des RARP. Quant à 
l’hystérectomie, l’utilisation de l’assistance par robot semble être inférieure à 5 %. Bien que la 
répartition entre les hôpitaux puisse varier, il est en général rare de réaliser des RAH. 

Les études identifiées dans la revue documentaire pour la prostatectomie radicale ont suggéré 
que la RARP est plus onéreuse, mais elles ont identifié de petites différences en termes de QALY 
si l’on compare la prostatectomie radicale à l’ORP sur une période d’un an. On ne dispose pas 
encore de résultats significatifs à long terme sur la rentabilité. Aucune étude de rentabilité n’a été 
identifiée pour l’hystérectomie.  

Dans notre analyse des coûts de novo, les coûts des RARP, vus sous l’angle de la LAMal, dépassaient 
de quelque 4 000 CHF ceux des ORP quand on ne présumait que 75 interventions assistées par 
robot (50 RARP et 25 pour d’autres indications) par an et par hôpital en Suisse. Le nombre 
d’interventions assistées par robot réalisées par an, les coûts du système robotique, le tarif horaire 
en salle d’opération pour les RARP et les ORP ainsi que la durée de vie du robot ont eu un grand 
impact sur les différences de coût entre les RARP et les ORP. Les compensations des coûts en lien 
avec un nombre moindre d’EI persistants dans le cas des RARP étaient minimes sur une durée 
maximale d’un an. Les RARP ont paru être moins onéreuses dans les hôpitaux réalisant un plus 
grand nombre d’interventions assistées par robot (et pourraient être moins onéreuses que les 
ORP pour 209 interventions assistées par robot et plus par hôpital et par an). 

En ce qui concerne l’hystérectomie, les coûts des RAH dépassaient de quelque 5 500 CHF ceux des 
CLH pour les affections bénignes et de quelque 4 300 CHF pour les affections malignes, quand on 
présumait seulement 75 interventions assistées par robot (10 RAH et 65 pour d’autres 
indications) par an et par clinique en Suisse. Les paramètres s’avérant avoir un grand impact sur 
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les différences de coût entre la RAH et la CLH étaient les mêmes que pour la prostatectomie. Pour 
les affections bénignes, la RAH est devenue moins onéreuse que la CLH après plus de 
693 utilisations du robot. Par contre, dans le cas des affections malignes, la RAH était déjà moins 
onéreuse que la CLH après 245 utilisations. 

Dans les analyses de l’impact sur le budget, nous avons examiné la différence de coût entre 
l’utilisation réelle de la chirurgie assistée par robot et une augmentation ou une réduction 
hypothétique de son utilisation. Les analyses de l’impact sur le budget ont montré que le passage 
de la pratique actuelle à une utilisation plus fréquente de l’assistance par robot aurait un impact 
limité sur les coûts totaux de la prostatectomie ou de l’hystérectomie radicale (à condition de ne 
pas avoir à acquérir d’autres robots). L’augmentation du pourcentage de RARP réalisées à 100 % 
entraînerait une réduction des coûts d’approximativement 0,5 million de CHF. Pour 
l’hystérectomie, une augmentation des RAH jusqu’à 100 % coûterait 4,0 millions de CHF par an. 

Il est important de prendre en compte le fait que le retour à l’ORP/la CLH ou le passage à la 
RARP/RAH impliquerait des coûts de transition (p. ex. associés à l’acquisition d’autres robots ou 
à la formation des chirurgiens) que nous ne pourrions pas envisager.  

Les principaux points forts de cette HTA ont été d’avoir utilisé des Études Cochrane récemment 
publiées pour évaluer l’efficacité clinique, et d’avoir incorporé des données suisses cohérentes 
dans l’analyse des coûts de novo et dans l’analyse de l’impact sur le budget. 

Les principales limitations sont la qualité généralement médiocre des preuves rapportées dans 
les Études Cochrane, le manque d’informations à long terme et le manque de plusieurs paramètres 
potentiellement importants (p. ex. les résultats oncologiques, la réadmission à l’hôpital, la survie 
globale, la récidive, la qualité de vie). En raison de ce manque de données, nous n’avons pas pu 
évaluer l’influence potentielle des courbes d’apprentissage sur la qualité de la chirurgie (p. ex. en 
termes de durée des interventions ou des EI péri-opératoires). Toutefois, il convient de souligner 
qu’un nombre accru d’interventions chirurgicales assistées par robot par an entraînerait un plus 
grand nombre de RARP/RAH réalisées par chirurgien. Il est raisonnable de présumer que les 
chirurgiens très expérimentés peuvent opérer avec plus d’efficience que les chirurgiens à faible 
patientèle. 

Pour cette analyse d’économie de la santé, il a été partiellement difficile d’obtenir l’accès aux 
données des coûts suisses. Des données regroupées sur les coûts relatives aux principaux 
paramètres financiers ont été mises à notre disposition par un hôpital public. Des ECR 
supplémentaires, y compris des données cliniques à long terme et des données financières suisses 
provenant de diverses sources seraient nécessaires pour effectuer une analyse d’économie de la 
santé plus robuste. 

Le fait que seuls des robots Da Vinci soient actuellement utilisés en Suisse pour la prostatectomie 
et l’hystérectomie radicales signifie que le fabricant américain se trouve dans une situation de 
quasi-monopole tant que d’autres fabricants ne seront pas arrivés sur le marché suisse. L’arrivée 
de concurrents comme TransEnterix, actuellement actif dans le domaine de la chirurgie viscérale 
en Suisse, pourrait faire baisser le prix des dispositifs robotiques et, par conséquent, celui des 
RARP et des interventions chirurgicales assistées par robot. 

En conclusion, nous n’avons pas pu évaluer la rentabilité à long terme ni l’impact du coût de la 
RARP et de la RAH, par comparaison à l’ORP et à la CLH, compte tenu du manque aigu de données 
à long terme valides. À court terme, les approches assistées par robot impliquent des coûts 
supplémentaires dans la mesure où le nombre d’utilisations par robot et par an reste à un niveau 
faible à intermédiaire. Notamment, l’impact global sur le budget des approches assistées par robot 
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n’augmente que faiblement au fur et à mesure que l’utilisation augmente, car un nombre plus 
élevé de cas implique une importante réduction des coûts d’amortissement par patient. 
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2 Background 

Cancers of the prostate and of the female reproductive organs are common in Switzerland. 
Between 2010 and 2014, there were on average 6,087 new prostate cancer cases (crude rate 
154.2/100,000) and 1,350 deaths (34.2/100,000) yearly. Prostate cancer is with 28.2% the most 
common cancer in men and the second most common cause of cancer-related death among men 
(14.7%) [SFSO and NICER 2016]. In women, between 2010 and 2014, there were 1,754 new 
cancers of the cervix uteri, corpus uteri (mostly endometrial cancer), or ovaries per year (crude 
rate 43.3/100,000). Overall, 705 women died from these diseases each year (17.4/100,000). The 
cancers of the female reproductive organs are with 9.5% the third most common cancer in women 
and the fourth most common cause of cancer-related death among women (9.6%) [SFSO and 
NICER 2016]. Besides malignant conditions there are also benign and pre-malignant conditions 
often requiring hysterectomy (e.g. benign neoplasms of the ovary, leiomyoma of the uterus, or 
carcinoma in situ of the cervix uteri). In 2010 there were 8,390 new cases hospitalised with these 
diseases [SFSO – SHS 2011]. 

2.1 Radical prostatectomy 

Treatment for prostate cancer is mainly dependent on the stage of the disease, histology (Gleason 
Score), serum prostate-specific antigen (PSA) levels, and estimated life expectancy. Treatment 
options, according to the guideline of the European Association for Urology (EAU), range from 
watchful waiting and active surveillance (for localised low risk prostate cancer), over surgery and 
radiation, to hormonal therapy [Heidenreich et al. 2014, Ontario HTA 2017].  

Radical prostatectomy is the surgery to remove the entire prostate and some of the tissue around 
it [National Cancer Institute 2018]. The term 'prostatovesiculectomy' refers to the excision of the 
prostate and seminal vesicles and is used as a de facto synonym. Radical prostatectomy is 
recommended, in particular, for patients with low and intermediate risk localised prostate cancer 
(cT1a-T2b grade tumours, Gleason score ≤ 7 and PSA ≤20, and a life-expectancy >10 years), but is 
also an option for a variety of patients with different risk profiles [Heidenreich et al. 2014]. It aims 
to remove the cancer while maintaining continence and erectile function if possible. Depending 
on tumour characteristics and the patient’s sexual function, either nerve-sparing radical 
prostatectomy (to preserve erectile function) or non-nerve-sparing radical prostatectomy is 
commonly performed [Ontario HTA 2017]. Nearby lymph nodes may also be removed. In this case, 
pelvic lymphadenectomy is performed concurrently and is generally reserved for patients with a 
higher risk of lymph node involvement [Ontario HTA 2017]. 

Radical prostatectomy can be carried out in four different ways. There exist two different types of 
open surgical interventions and two minimally invasive techniques: 

- Open radical retropubic prostatectomy 
- Open radical perineal prostatectomy 
- Conventional laparoscopic radical prostatectomy 
- Robot-assisted laparoscopic radical prostatectomy  

In an open radical retropubic prostatectomy, a cut is made in the wall of the lower abdomen, 
whereas in an open radical perineal prostatectomy, an incision is made in the perineum - the area 
between the anus and scrotum. 
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There are two minimally invasive types of surgeries available for radical prostatectomy. In a 
laparoscopic radical prostatectomy several small incisions (cuts) are made in the wall of the 
abdomen. A laparoscope is inserted through one opening to guide the surgery. Surgical 
instruments are inserted through the other openings [National Cancer Institute 2018]. A robot-
assisted laparoscopic radical prostatectomy is similar to a conventional laparoscopic 
prostatectomy. However, robotic arms inserted into small incision points are manipulated by a 
surgeon from a console. This procedure has displaced open radical prostatectomy as the most 
frequent surgical approach for clinically localised prostate cancer in the United States and is also 
being increasingly used in Europe [Heidenreich et al. 2014]. 

2.2 Hysterectomy for benign and malignant gynaecological disease 

Hysterectomy is one of the most common surgeries in gynaecology [Deutsche Gesellschaft für 
Gynäkologie und Geburtshilfe 2015]. It is not only used for malignant disease (most importantly, 
endometrial, cervical and ovarian cancer [Ludwig Boltzmann Institut (LBI) 2015]), but also for 
many benign or pre-malignant conditions such as fibroids, endometrial hyperplasia, adenomyosis, 
uterine prolapse, dysfunctional uterine bleeding, and cervical intraepithelial neoplasia 
[Papadopoulos et al. 2010]. Only a small proportion of hysterectomies are performed for 
malignant disease [LBI 2015]. Alternative treatment methods for benign diseases consist in 
systemic or local hormonal therapy, operative hysteroscopy, uterine artery embolism, or 
laparoscopic myomectomy [Deutsche Gesellschaft für Gynäkologie und Geburtshilfe 2015].  

Hysterectomy is the surgery to remove the uterus and, sometimes, the cervix [National Cancer 
Institute 2018]. When the uterus and the cervix are removed, the procedure is called a total 
hysterectomy. When only the uterus is removed, it is called a partial hysterectomy. Total 
hysterectomy can be sub-classified further. In a total hysterectomy with salpingo-oophorectomy, 
(a) the uterus plus one (unilateral) ovary and fallopian tube are removed; or (b) the uterus plus 
both (bilateral) ovaries and fallopian tubes are removed. In a radical hysterectomy, the uterus, 
cervix, both ovaries, both fallopian tubes, and nearby tissue are removed. For malignant disease, 
a radical hysterectomy is always indicated [LBI 2015].  

Hysterectomy can use different approaches:  

- Open abdominal 
- Vaginal 
- Laparoscopic-assisted vaginal 
- Laparoscopic 
- Robot-assisted laparoscopic 

The choice of the surgical approach is generally based on surgical indication, reimbursement 
considerations, training and expertise of the surgeon, and patient preference [Fitch 2016, Roumm 
2005]. For patients with large uterine size or if there is scar tissue in the pelvis from prior surgery, 
vaginal hysterectomy is contraindicated, and open surgery preferred because the vaginal route 
offers relatively limited space for the surgical procedure [Cheng 2014]. For benign disease, vaginal 
hysterectomy may be preferred [LBI 2015]. For malignant disease, laparotomy (abdominal open 
surgery) has been the standard treatment for many years, although the use of laparoscopic 
surgery is increasing [LBI 2015]. 
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2.3 Robot-assisted technology 

At the end of 2015, there have been 10 manufacturers of robotic systems for urologic or 
gynaecologic surgeries worldwide, with only two manufacturers having market approval in 
Europe [LBI 2015]. The da Vinci® Surgical System manufactured by Intuitive Surgical (Intuitive 
Surgical, Inc. Sunnyvale, USA) is the robotic surgical system currently predominant in Switzerland. 
Next to Intuitive Surgical, TransEnterix (TransEnterix, Inc., Morrisville, USA), who previously 
bought the surgical robotics division of Sofar S.p.A, has received European market approval in 
2014 for the robotic system TELELAP ALF-X®, originally developed by Sofar. In 2016 TransEnterix 
rebranded the ALF-X robotic system as the Senhance surgical robotic system. Since February 
2018, the Swiss hospital “Klinik Hirslanden” uses in a 6-month pilot phase the Senhance robot for 
visceral surgery [Privatklinikgruppe Hirslanden 2018]. 

Titan Medical is also working on a robotic system (Titan’s Sports Surgical System). Their device is 
very similar to Intuitive’s and it is suitable for a wide range of procedures including abdominal, 
gynaecological and urological surgery. A press release announced that Titan Medical postponed 
FDA submission to 2019. 

After having systematically contacted hospitals which perform radical prostatectomies and 
hysterectomies in Switzerland, we gained the understanding that only da Vinci robots are 
currently used in Switzerland for these indications. Hence, this report only considers the da Vinci 
approach. 

The da Vinci system has four main components [Ontario HTA 2017]: 

1. A surgeon’s console, where the surgeon sits and views a magnified three-dimensional image 
of the surgical field. Systems with two consoles are referred to as a dual console. The second 
console is in general used for surgeon training. Often, only one console is part of the equipment 

2. A patient side cart, which consists of three or four instrument arms, which hold an endoscope 
and surgical instruments 

3. Detachable instruments, which are used to simulate a person’s fine motor movements  
4. A three-dimensional vision system 

The da Vinci system exists in the two versions, “Si” and “Xi”. Da Vinci Xi is the most recent model. 

Robot-assisted surgical procedures can be performed using the three- or four arm technique, and 
a single- or dual console mode. The number and types of instruments used during a procedure 
may be based on factors including (but not limited to): the surgeons preference, his/her 
experience, the experience of the surgical team, the indication of the surgery, patient 
characteristics and the surgical system (Si, Xi) used [personal communication, Intuitive Surgical]. 

Prior to robot-assisted surgery, there existed open and conventional laparoscopic techniques. 
There are a number of patient advantages of laparoscopic surgery over an open procedure. These 
typically include reduced pain due to smaller incisions and haemorrhaging, and shorter recovery 
time [NHS 2015]. Robot-assisted surgery is similar to laparoscopic surgery. Both belong to the 
group of minimal invasive methods. Robot-assisted surgery has some technical advantages over 
conventional laparoscopic surgery, such as three-dimensional vision, better and more precise 
visibility of the operation area, better ergonomics, a higher degree of freedom of the robotic 
instruments, and a reduction of tremor interference. The robot offers more comfort for the 
operating surgeon. However, lack of direct access to the patient and higher costs have been 
mentioned as disadvantages [Sarlos et al. 2010, Mäenpää et al. 2016]. 

  

https://en.wikipedia.org/wiki/Hemorrhaging
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2.4 Aims 

The aim of this report was the assessment and evaluation of the clinical effectiveness and health 
economic properties (cost-effectiveness and budget impact) of  

- robot-assisted radical prostatectomy (RARP) in comparison to open radical prostatectomy 
(ORP) for men with localised prostate cancer 

- robot-assisted hysterectomy (RAH) in comparison to conventional laparoscopic hysterectomy 
(CLH) for women with benign or malignant gynaecological disease 

The above-mentioned comparisons have been selected as particularly relevant for Switzerland 
based on the scoping process for this assessment report. 

This assessment report has been structured in the following way. In chapter 3, the PICOs for 
radical prostatectomy and hysterectomy are outlined. Chapter 4 describes the methods applicable 
for both indications. Finally, chapter 5 presents results and a conclusion for radical prostatectomy, 
as does chapter 6 for hysterectomy. 
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3 PICO 

In this chapter, we describe the Population, Intervention, Comparator, Outcomes (PICOs) for 
radical prostatectomy (chapter 3.1) and for hysterectomy (chapter 3.2).  

A Cochrane Review investigating laparoscopic and robot-assisted radical prostatectomy (RARP) 
versus open radical prostatectomy (ORP) for the treatment of localised prostate cancer formed 
the basis of this assessment report [Ilic et al. 2017]. The PICO for radical prostatectomy was based 
on the part of the Cochrane Review in which RARP was compared with ORP. More details on the 
Cochrane Review are provided in chapter 4 and in Appendix 8.3. 

Similarly, the Targeted Update of the Cochrane Review for robot-assisted surgery in women 
undergoing hysterectomy formed the basis for the PICO for hysterectomy [Targeted Update 
2018]. More details on the Targeted Update are provided in chapter 5 and in Appendix 8.4. 

In both cases, intended health economic outcomes were added by the Assessment Team, in line 
with the results of the scoping process. Limitations of feasibility resulting from lack of data are 
stated in chapters 5.4.23 and 6.4.22. 

3.1 PICO radical prostatectomy 

Population 

Adult men of any ethnicity with clinically localised prostate cancer. Men with a diagnosis of 
prostate cancer, who had been treated previously for prostate cancer with any intervention (e.g. 
surgery, brachytherapy, complementary medicine) were not eligible for inclusion. 
 
Intervention 

Robot-assisted radical prostatectomy (RARP) 
 
Comparator 

Open radical prostatectomy (ORP) 
 
Since laparoscopic radical prostatectomy is not common in Switzerland, this assessment report 
focused on the comparison of RARP versus ORP only. 

 
Outcomes 

The following clinical and health economic outcomes were considered: 

1) Clinical outcomes 

a) Primary clinical outcomes  

- Prostate cancer-specific survival 
- Urinary quality of life 
- Sexual quality of life 

 
b) Secondary clinical outcomes 
- Biochemical recurrence free survival 
- Overall survival 
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- Overall postoperative surgical complications 
- Serious postoperative surgical complications 
- Postoperative pain 
- Hospital stays 
- Blood transfusions (after surgery) 

 

2) Health economic Outcomes 

- Costs (total and by category) 
- Quality-adjusted life-years (QALYs), life-years gained (LYG) 
- Incremental cost-effectiveness ratio (ICER; expressed as cost per QALY gained or cost per 

LYG) 
- Medical resource use (where RARP and ORP may differ) 

3.2 PICO hysterectomy 

Population 

Women requiring hysterectomy for benign or malignant gynaecological disease at any age 
 
Intervention 

Robot-assisted hysterectomy (RAH) 
 
Comparator 

Conventional laparoscopic hysterectomy (CLH) 
 
Outcomes 

1) Clinical outcomes 

- Intra- and post-operative complications combined 
- Intraoperative complications (injury to the bladder, ureters, bowel, blood vessels and 

nerves) 
- Postoperative complications (vascular (e.g. haemorrhage, deep vein thrombosis), wound 

(e.g. infection, wound breakdown), gastrointestinal (e.g. bowel obstruction due to fibrous 
adhesions, paralytic ileus due to paralysis of intestinal muscles, incisional hernia (a swelling 
caused by tissue poking through a surgical wound)), neurological, respiratory (e.g. 
pneumonia, embolism (blood clot in a lung blood vessel)) and urinary complications (e.g. 
acute urinary retention) 

- Total operating time (from skin incision to closure) 
- Hospital stays 
- Blood transfusion (during surgery) 
- Quality of life 
- Postoperative pain 
- For cancer surgery: disease-free survival 

 
2) Health economic 0utcomes 

- Costs (total and by category) 
- QALYs, LYG 
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- ICER (expressed as cost per QALY gained or cost per LYG) 
- Medical resource use (where RAH and CLH may differ) 

 

Note: in the Targeted Update the abbreviations RAS (robot-assisted surgery) and CLS 
(conventional laparoscopic surgery) were used. However, since these abbreviations may be used 
also for prostatectomy, we opted for RAH and CLH. 
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4 Methods 

4.1 Clinical part 

As previously mentioned, the Cochrane Review for radical prostatectomy [Ilic et al. 2017] and the 
Targeted Update of the Cochrane Review for hysterectomy [Targeted Update 2018] represent the 
core clinical part of this assessment. The Targeted Update of the Cochrane Review for 
hysterectomy is an update of the original 2014 Cochrane Review of robot-assisted surgery in 
gynaecology [Liu et al. 2014]. The update was commissioned by the Swiss Medical Board and 
focused on the comparison of robot-assisted surgery versus conventional laparoscopic surgery as 
well as on specific endpoints. In addition to the Cochrane Reviews, a HTA conducted by the 
Ludwig-Boltzmann Institute (LBI) in 2015 was considered for this assessment. It covered the use 
of robot-assisted surgery for various indications, including prostatectomy and hysterectomy [LBI 
2015].  

In the results chapters for radical prostatectomy and hysterectomy, the main results of the above-
mentioned Cochrane Review and Targeted Update [Ilic et al. 2017, Targeted Update 2018] are 
summarised and described. The clinical outcomes from the Cochrane Reviews were additionally 
compared with the corresponding outcomes of the LBI report [LBI 2015]. In case of discrepancies, 
differences were highlighted and discussed. Only endpoint results with an evidence strength 
(Grading of Recommendations, Assessment, Development and Evaluation - GRADE) of higher or 
equal to “low” were used for the derivation of conclusions. 

4.2 Health economic part 

The health economic assessment consisted of a systematic review of the currently published 
literature, a de novo cost analysis for Switzerland and a budget impact analysis. In the scoping, 
options considered for the de novo analysis included a cost-effectiveness analysis or a cost analysis 
with a potentially short time horizon, depending on data availability. Given the limited evidence 
with regard to longer-term clinical differences, a cost analysis instead of a cost-effectiveness 
analysis was finally performed.  

The systematic review was primarily focused on economic evaluations reporting results in terms 
of cost per QALY or cost per LYG. In addition, we reviewed costs studies in order to populate the 
model for the de novo cost analysis. 

 

4.2.1 Systematic literature review 
The systematic review of the current economic literature aimed to identify literature about costs 
and cost-effectiveness of  

- RARP compared to ORP for patients with prostate cancer and 
- RAH compared to CLH for women undergoing hysterectomy for benign or malignant 

gynaecological disease 

All types of economic evaluation studies were considered and checked for relevant content: cost-
effectiveness analyses, cost-benefit analyses, cost-utility analyses and cost-minimization analyses. 
In addition, we reviewed cost studies to identify important input variables and unit costs for the 
planned de novo analysis. 
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4.2.1.1 Literature search strategy 
A search strategy was developed to identify all relevant literature in the following electronic 
databases: Medline and Embase databases including abstracts by using OvidSP (including Ovid 
MEDLINE(R), Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) 
Daily Update, Embase), the Cochrane Library and the Centre for Review and Dissemination (CRD) 
database including the Database of Abstracts of Reviews of Effects (DARE), Cochrane Reviews, 
Health Technology Assessments (HTA) and the Economic Evaluation Database from the UK 
National Health Service (NHS EED).  

The search string was obtained by integrating and combining the search string used by the 
Cochrane systematic reviews [Ilic et al. 2017, Targeted Update 2018] forming the basis of the 
clinical part of this assessment report, and published search strings for health economic analyses 
from the InterTASC Information Specialists’ SubGroup [InterTASC Information Specialists’ 
SubGroup 2018].  

The following filters, described as highly sensitive in Ovid MEDLINE and EMBASE, were included: 
The National Health Service Economic Evaluation Database (NHS EED) filter, the NHS Quality 
Improvement Scotland filter and the Royle filter published in 2003 [Royle et al. 2003]. Additional 
filters such as the Scottish Intercollegiate Guidelines Network (SIGN) filter 
(www.sign.ac.uk/methodology/filters.html), the McKinlay et al. filter, the Wilczynski et al. filter, 
and the Sassi et al. filter were also included [McKinlay et al. 2006, Wilczynski et al. 2004, Sassi et 
al. 2002]. Unspecific abbreviations such as CUA or CBA were not used. 

We performed the search between March 1-6, 2018 for radical prostatectomy, and between March 
8-11, 2018 for hysterectomy. 

 

4.2.1.2 Screening of the search results 
The screening of the literature was divided into three phases. In the first phase, all results of the 
literature search were screened by title. Titles containing relevant keywords such as 
prostatectomy, hysterectomy, robot-assisted surgery, open surgery, laparoscopic surgery, costs, 
value, cost-effectiveness, cost-benefit, cost-utility, health technology assessment, quality of life, 
and burden were considered as potentially relevant. 

All papers with potentially relevant titles then proceeded to the second phase, the screening by 
abstract. In this phase, abstracts were screened for relevant quantitative results (e.g. costs, LYG, 
QALYs, or ICERs) or for sentences suggesting potentially relevant content in the full text version. 

Potentially relevant abstracts proceeded to the third phase, in which full texts were screened. 
Articles were then classified as being potentially relevant or as potentially providing important 
information. 

- Relevant articles needed to meet the following criteria: 
• The article reported a full-scale incremental cost-effectiveness analysis, ideally but not 

necessarily with an endpoint of cost per QALY gained or cost per LYG. 
• The 'PIC' of the PICO corresponded to the one defined in the scoping document and used 

in the systematic review part of this assessment report. 
• The analysis was performed for a jurisdiction with broadly similar socioeconomic 

characteristics as Switzerland (e.g. North, Central and Western European countries, the 
USA, Canada, Australia and New Zealand). 
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- ‘Partially relevant’ articles were defined as studies potentially providing useful additional 
information concerning effectiveness or costs for the 'relevant' category. Partially relevant 
articles were used as an additional source of information and for comparison if they were 
recently published (not older than 10 years) and reported cost information for both robot-
assisted and open/laparoscopic surgery. Studies without adjustment for potential 
confounders were excluded. 

 

4.2.1.3 Assessment of quality and transferability 
A brief, qualitative characterization of each relevant study was prepared in the results section, 
covering methodological approaches taken, main data sources, methodological issues and 
potential meaningfulness of the results for Switzerland. 

Quality of reporting was assessed against the Consolidated Health Economic Evaluation Reporting 
Standards (CHEERS) 24-item checklist, recommended by the ISPOR Health Economic Evaluations 
Publication Guidelines Task Force [Husureau et al. 2013]. The complete CHEERS checklist is 
reported in the Appendix 8.2.  

International cost-effectiveness studies were assessed for 'qualitative transferability' to 
Switzerland. A variety of authors have worked on criteria for assessing such transferability 
between jurisdictions. Methodologic papers published early by O'Brien et al., Welte at al., and 
Drummond et al. suggested the use of multistep procedures [O’Brien et al. 1997, Welte et al. 2004, 
Drummond et al. 2009]. In the present study, a modified approach as described below and 
summarised schematically in Figure 1 was adopted.  

- The most important criteria for qualitative transferability were already covered by the 
eligibility criteria. Essentially, the assessment of eligibility excluded studies that were not full-
scale health economic evaluation studies assessing incremental cost-effectiveness, did not 
meet the 'PIC', or were performed for countries very different from Switzerland in terms of 
socioeconomic characteristics. All remaining studies were thus expected to meet CHEERS 
criteria 4 (population), 7 (intervention / comparator[s]) and 10 (outcome measures). 

- Studies not meeting CHEERS items 5, 6, 8, 13, 14 and 19 were regarded as not transferable 
due to lack of key information. In relation to item 19, the availability of costs and outcomes of 
interest for both the intervention and the comparator strategies was considered fundamental. 
Where articles only reported ICERs, the underlying study was considered non-transferable 
(see Figure 1). 

- The remaining studies were considered qualitatively transferable and were planned to 
undergo numerical adaptation of cost-effectiveness results to Switzerland (see chapter 
4.2.15), if scrutiny of additional transferability factors taken from O'Brien et al. and Welte et 
al. did not preclude this for a specific reason [O’Brien et al. 1997, Welte et al. 2004]. In all other 
cases, the results of the scrutiny of transferability factors were planned to be used 
qualitatively. 

 
The following additional transferability factors were applied: 

- Methodological characteristics: 
• Perspective of cost assessment 
• Discount rate 
• Medical cost approach 
• Productivity cost approach 

 
- Healthcare system characteristics: 



 
 

Page 51 

 

• Absolute and relative prices in healthcare 
• Clinical practice variation; differences in resource use, incentives and regulations for 

health-care providers 
• Technology availability 

 
- Population characteristics: 

• Demography 
• Disease incidence and prevalence 
• Case-mix 
• Life expectancy 
• Health-status preferences 
• Acceptance, compliance, incentives to the patients 
• Productivity and work-loss time 

 

For most cost-effectiveness studies meeting the general eligibility criteria, severe transferability 
problems were not expected since methodological and population characteristic were assumed to 
be similar to Switzerland. Studies falling in the lower left box of Figure 1 were regarded as being 
qualitatively transferable. 
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Criterion 5: State relevant aspects of the system(s) in which the decision(s) need(s) to be made. 

Criterion 6: Describe the perspective of the study and relate this to the costs being evaluated. 

Criterion 8: State the time horizon(s) over which costs and consequences are being evaluated and say why appropriate. 

Criterion 13: Model-based economic evaluation: Describe approaches and data sources used to estimate resource used 

associated with model health states. Describe primary or secondary research methods for valuing each resource item 

in terms of its unit cost. Describe any adjustments made to approximate to opportunity costs. 

Criterion 14: Report the dates of the estimated resource quantities and unit costs. Describe methods for adjusting 

estimated unit costs to the year of reported costs if necessary. Describe methods for converting costs into a common 

currency base and the exchange rate. 

Criterion 19: For each intervention, report mean values for the main categories of estimated costs and outcomes of 

interest, as well as mean differences between the comparator groups. If applicable, report incremental cost-

effectiveness ratios. 

Figure 1 Steps for study selection and determination of transferability to Switzerland 
Abbreviations: PIC=Population, Intervention; Comparator; CHEERS=Consolidated Health 
Economic Evaluation Reporting Standards 

  

General eligibility criteria met (i.e., incremental cost-effectiveness study 
meeting the 'PIC' and performed for a suitable country)? 

If YES: 
CHEERS criteria 5, 6, 8, 13, 14, 19 
met and assessment of additional 
transferability criteria does not 
lead to exclusion for a specific 

reason? 

If NO:  
Potentially containing useful 

additional information? 

If YES: 
Adapt cost-

effectiveness 
results 

numerically 

If NO: 
Interpret 
study and 
consider 

qualitatively 

If YES: 
Use 

eventually as 
auxiliary 

information 

If NO: 
Exclude 
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4.2.1.4 Extraction of information 
For the eligible cost-effectiveness studies (i.e. relevant articles as defined above), data extraction 
was performed, covering the following information: 

- Study population (including country, age of patients) 
- Intervention 
- Comparator(s) 
- Setting and perspective of the study 
- Cost types included and cost year 
- Type of model 
- Time horizon 
- Discount rate 
- Approach to sensitivity analysis 
- Effectiveness 
- Costs 
- Incremental cost-effectiveness ratio (ICER) 
 

4.2.1.5 Adaptation of cost-effectiveness results to Switzerland 

It was originally planned to adapt the cost-effectiveness results of qualitatively transferable 
studies to Switzerland. However, since the systematic literature search identified few relevant 
studies that were partially contradictory, we judged a cost adaptation to be not necessary. For 
brevity, details of the planned adaptation method were omitted. 

 

4.2.1.6 Synthesis of findings 
The resulting different pieces of information were synthesised. This necessarily involved an 
element of interpretation, but it was an explicit aim to make all related assumptions transparent. 
Comparisons of the assumptions and of the data used by different cost-effectiveness analyses 
were made. The discussion included a critical review of possible sources of uncertainty. 

 

4.2.1.7 Additional cost data collection for cost analyses and budget impact analyses 
De novo health economic modelling (see chapter 4.2.2) required the best possible input parameter 
values. Depending on the availability of Swiss cost data, it was necessary to extract information 
from international cost studies that are not full-scale health economic evaluation studies, and thus 
'partially relevant' studies according the definition provided in chapter 4.2.1.2. Hence, cost studies 
identified through the systematic literature search were further analysed.  

 

4.2.2 De novo cost analyses 
The cost analyses performed for this assessment (for radical prostatectomy and hysterectomy) 
assumed that the same cohort of patients would either receive robot-assisted surgery or the 
comparator intervention. The focus was on cost differences between intervention and 
comparator, in a given hospital. This implied a focus on the costs of those elements for which a 
difference between intervention and comparator was expected or at least a plausible possibility. 
In contrast, a full cost model would have calculated overall costs. The latter was not in the scope 
of this assessment report.  
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4.2.2.1 Model structure and development 
The cost models were structured such that for the cost elements considered, overall mean costs 
per patient and hospital could be derived for RARP and ORP surgeries, or RAH and CLH surgeries, 
respectively. The models also calculated the required cost differences (RARP-ORP, RAH-CLH). The 
costs for each type of surgery were broken down into groups of elements, e.g. relating to surgery 
equipment, operating room, staff costs, hospital stay, short-term and long-term AEs, and indirect 
costs due to days away from work. The models were implemented in Microsoft Excel®. 

Model development was initially performed for radical prostatectomy. Necessary adaptations for 
hysterectomy were performed through the elimination of unnecessary input parameters (e.g. 
erectile dysfunction) and through changes in the numerical values of the selected input 
parameters. Additional parameters were not required. Otherwise, the two models were identical. 

The model was developed in the following three steps: 

Step 1 
In step 1, required model elements for RARP and ORP as well as for RAH and CLH were 
determined. These included primarily economic parameters (the latter mainly related to the 
robotic system) and economic differences arising from clinical effects. (It was decided to not 
include oncological outcomes in the health economic assessments. The Cochrane Reviews, 
forming the basis of the clinical part of the assessment report, did not identify any evidence on 
longer-term effectiveness or oncological outcomes (see chapter 5.4.15). 

Step 2 
In step 2, units of consumption of the cost elements (reusable robot equipment consisting in e.g. 
two large needle drivers) and differences in clinical effects (e.g. differences in AEs) were 
determined. Numerical values for clinical and economic elements were compared across different 
literature sources [LBI 2015, Ontario HTA 2017, UK HTA by Ramsey et al. 2012, Cooperberg et al. 
2013, Ilic et al. 2017, Targeted Update 2018, HIQA 2011, Barnett et al. 2010, Sarlos et al. 2010]. 
However, in case of deviations between the literature sources, results from the Cochrane Review 
and the Targeted Update were given priority [Ilic et al. 2017, Targeted Update 2018]. 

Step 3 
In step 3, unit costs were assigned to the above-mentioned model elements. For example, the 
estimated average number of hospitalisation days per persons was multiplied with the unit costs 
for a single bed day in hospital. Unless otherwise indicated, older unit costs were inflated to 2017 
values using the Swiss consumer price index. 

Sources of economic information 
We planned to obtain the information required for the economic analysis through 

- The clinical part of the assessment 
- The results of the systematic literature review of cost studies  
- Feedback from Swiss hospitals, particularly from the University Hospital Basel 
- Input from Swiss clinical experts in radical prostatectomy and hysterectomy 
- Swiss Federal Office of Public Health (SFOPH)  
- SHS 2015 of the Federal Statistical Office (SFSO) 
- Diagnosis-related case costs statistics (“Statistik diagnosebezogener Fallkosten”) of the SFSO 
- The National Institute for Cancer Epidemiology and Registration (NICER) and the Swiss 

Cancer League 
- Direct feedback from Intuitive Surgical Incorporation  
- Anonymised retrospective analysis of patient data from the University Hospital Basel 
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- Additional targeted searches, complemented with hand-searches of the grey literature and the 
world wide web (non-systematic) in order to identify manuscripts for event rates, health 
resource use and costs that were not available from the above-mentioned sources 

 

4.2.2.2 Perspectives 
In the scoping, the de novo cost analysis was planned from several perspectives. 

a) 'KVG perspective' (considering the direct medical costs of all health care services covered by 
the Swiss statutory health insurance irrespective of the actual payer, e.g. robot costs, home 
visit community nurse costs). In the present case, we interpreted the real costs of the treating 
hospitals and potentially other healthcare providers as reflecting the 'KVG' perspective. Using 
the amounts reimbursed to hospitals would have been futile given that in the Swiss statutory 
health insurance, there are currently no differences in the reimbursement of robot-assisted 
versus conventional surgeries 

b) ‘Societal perspective’ (all medical and non-medical costs including time off work)  

c) ‘Hospital perspective’ (hospital costs including robot costs; to capture the difference between 
real costs of service provision and reimbursement; primarily based on DRG reimbursement) 

Eventually, the hospital perspective was not implemented due to missing information on the 
relationship of hospital reimbursement and hospital expenditures. 

 

4.2.2.3 Time horizon 
The time horizons for the cost analyses needed to be longer than the duration of the primary 
hospital admission in order to capture clinical and economic differences during the post-operative 
period. Specifics were dependent on how long differences were observed in clinical studies or 
expected by clinical experts. A time horizon of 12 months was selected for the model base case, 
due to a lack of robust studies with longer-term clinical outcomes. Alternative time horizons of 3 
and 6 months were additionally allowed in the model. 

 

4.2.2.4 Discounting 
Due to the short time horizon, there was no discounting of costs and effects, except in the 
annuitisation of the robot costs (see next chapter). 
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4.2.2.5 Approach to calculation of robot costs 

Annuitisation of the capital expenditures of a robot 
In order to express the total capital costs of the robot and its equipment on a continuous annual 
basis, an annuitisation procedure was applied as described in Drummond et al. [Drummond et al. 
2005].  

The capital costs of the robot and its equipment were expressed as K and the annual sum was 
represented by E over a period of N years at a discount rate of r.  

It was assumed that the annuity would be due at the beginning of the year. Then, the following 
formula holds [Drummond et al. 2005] 

 

𝐾 =  𝐸 + 
𝐸

(1 + 𝑟)
+

𝐸

(1 + 𝑟)2 + ⋯ +
𝐸

(1 + 𝑟)𝑁−1 

 

Which can easily be reformulated to 

 

𝐾 =  𝐸
(1 + 𝑟) − (1 + 𝑟)−𝑛+1

𝑟
 

 

For total robotic costs of e.g. CHF 2,000,000, an annual discount rate of e.g. 3%, and  
a robot lifetime of e.g. 7 years, the annual sum E would correspond to  

 

𝐾 = 2,000,000 = 𝐸 ∗
(1.03) − 1.03−7+1

0.03
= 𝐸 ∗ 6.23 

 
→ E = CHF 2,000,000 / 6.42 = CHF 311,662.82 

 

On this basis, we calculated the costs that would need to be paid annually until the end of the 
lifetime of the robot.  

 

4.2.2.6 Breakdown of overall robot costs to costs per patient 
The annual costs of the robot were broken down to costs per patient, assuming a certain annual 
number of robot-assisted surgeries in a given hospital. The cost models allowed for both the 
variation of the number of RARP/RAH per year as well as of the number of robot-assisted 
surgeries for other indications per year, in the same hospital. In case the robot was also used for 
other indications in a specific hospital, the costs for the robotic system, yearly maintenance and 
overhead costs were shared between the indications, and costs attributed in relation to the 
number of surgeries per indication. 
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4.2.2.7 Base case and sensitivity analyses 
For each indication, we report on two base case analyses as well as sensitivity analyses.  

For radical prostatectomy, base case #1 assumed that 50 RARPs and 25 robot-assisted surgeries 
for other indications would be performed yearly in a given hospital. In base case #2, the number 
of RARPs was 100, with no additional robot-assisted surgeries for other indications. 

For hysterectomy, base case #1 assumed that 10 RAHs and 65 robot-assisted surgeries for other 
indications would be performed yearly in a given hospital. In base case #2, the number of RAHs 
was 100, with no additional robot-assisted surgeries for other interventions. 

To verify the validity of the models, we performed uncertainty analyses (univariate sensitivity 
analyses and scenario analyses). 

We performed three types of sensitivity analyses and investigated the impact of varying input 
parameters on the overall cost difference between RARP and ORP in a given hospital. 

1) We varied the overall number of robot-assisted surgeries per clinic (RARP/RAH and robot-
assisted surgeries for other indications) 

2) We varied simultaneously the overall number of robot-assisted surgeries per hospital (base 
case #1: 75 robot-assisted surgeries) and the differences between robot-assisted surgery and 
comparator in surgery time and operation room time. For example, a time difference between 
robot-assisted surgery and comparator of 30 minutes (in favour of robot-assisted surgery) 
was varied by ± 120 minutes. This led to scenarios that were even more in favour of robot-
assisted surgery (robot-assisted surgery 150 faster than comparator) but also to scenario that 
were in favour of the comparator (robot-assisted surgery 90 minutes slower than 
comparator). 

3) One-way deterministic sensitivity analysis was performed for all input parameters. Value 
ranges for sensitivity analyses were determined as follows. Approaches listed first were given 
priority. 
1. Known minimum and maximum values were applied. 
2. If sample sizes, means and standard deviations, or sample sizes and proportions were 

known and made sense to apply, 95% CI were calculated for continuous and dichotomous 
variables. 

3. The central estimate was varied by ± 30%. 

The selection of scenario analyses to be performed depended on intermediate results (see chapter 
5.4.25 for radical prostatectomy and chapter 6.4.24 for hysterectomy). 

 

4.2.3 Budget impact analyses 
The aim of the budget impact analyses was to estimate the overall costs of robot-assisted surgeries 
(RARP and RAH) and their comparators (ORP and CLH) in Switzerland in comparison to a 
hypothetical increase or decrease in the use of robot-assisted surgeries. The costs were calculated 
for the Swiss healthcare system using a health insurance system (KVG) perspective. 

The analysis consisted of three main steps: first, the annual occurrence of hospitalisations for the 
diseases of interest (i.e. prostate cancer, benign and malignant gynaecological diseases) in 
Switzerland was investigated; second, the number of patients with one of the relevant diseases 
who undergo one of the intervention of interest (RARP or ORP, RAH or CLH) was investigated; 
third, based on annual number of hospitalisations, the total annual costs were estimated. 

First, information on the total number of men hospitalised for prostate cancer as well as the 
number of women hospitalised for a benign or malignant gynaecological disease was obtained 
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from the SHS 2015 provided by the SFSO. The SHS is a collection of data on all patients who were 
hospitalised in a Swiss hospital during a specific year, covering, e.g., a total of 1,430,201 
hospitalisations in 2015. The collected information included patient characteristics, diagnoses, 
and performed interventions. 

The following ICD-10 codes indicating the main diagnosis were taken into consideration: 

- C61: prostate cancer 
- C53: malignant neoplasm of cervix uteri 
- C54-C55: uterine cancer 
- C51-C52, C56-C58: other malignant neoplasm female genitals 
- D06: carcinoma in situ cervix uteri  
- D25: leiomyoma in the uterus  
- D27: benign neoplasm of ovary 

The gynaecological diseases that received a ICD-10 diagnosis starting with “C” were considered 
malignant conditions, whereas those that were diagnosed with a code starting with “D” were 
classified as benign conditions. The SHS only include patients who were hospitalised (i.e. 
outpatients were excluded). 

For the second step, we assumed that all the investigated interventions are usually performed in 
a hospital setting. The percentage of patients with relevant diagnoses who underwent one of the 
investigated interventions (RARP or ORP for prostate cancer; RAH or CLH for gynaecological 
diseases) was investigated. In this case, the identified ICD-10 codes in the SHS were cross-
analysed with treatment codes indicating a radical prostatectomy (e.g. 60.5X.10) or a laparoscopic 
hysterectomy (e.g. 68.31, 68.41, 68.61). Moreover, the CHOP code 00.99.50, indicating that an 
operation was performed with a robot, was used to differentiate between RARP and ORP, and 
between RAH and CLH. The resulting frequencies represented the number of cases (not patients). 
Thus, it was not possible to assess whether there were patients who had repeated surgery during 
the same calendar year. 

In a final step, information on the yearly number of surgeries in Switzerland was combined with 
the estimated direct costs from the cost analysis. 

It is important to emphasise that these analyses focused on the cost differences between robot-
assisted surgeries and the selected comparators. Costs that were assumed to be similar across 
intervention groups or for which no data were available were excluded from the cost calculation. 
Therefore, the overall costs may be underestimated, whereas the cost differences between 
interventions and comparators should be represented correctly. 

We selected base case scenarios to represent the current use of robot-assisted surgeries for 
radical prostatectomy and hysterectomy in Switzerland based on the available literature, Swiss 
data (Swiss Hospital Statistics, as described above) and expert opinion. For radical prostatectomy, 
50 RARP and 25 robot-assisted surgeries for other indications were assumed on average per 
Swiss hospital as for the de novo cost model. For hysterectomy, the base case assumed 10 RAH 
and 65 robot-assisted surgeries for other indications per hospital. For the BIA, a uniform 
distribution across Swiss hospitals was assumed in addition. The base case scenarios were then 
compared to scenarios in which the percentage of patients undergoing RARP or RAH instead of 
the conventional alternative varied from 0% to 100%, leaving the number of robot-assisted 
surgeries for other indications constant. The calculations were performed considering that higher 
volumes of RARP or RAH decrease its costs (robot amortisation). In a sensitivity analysis we also 
varied the mean costs per patient by ± 30% for both robot-assisted surgeries and comparators.  
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4.2.4 Approach for retrieval of Swiss surgery and cost information for radical 
prostatectomy and hysterectomy 

For the cost model, information on the frequency of radical prostatectomy and hysterectomy per 
hospital was extracted from the SFOPH, which published online data for 2015 and 2016 (Table 1). 
Information on the overall number of radical prostatectomy and hysterectomy performed in 
Switzerland in 2015 for the Budget Impact Model was extracted from the SHS 2015. As described 
above, this statistic also provided information concerning robotic use during the intervention and 
duration of hospital stay. 

In a further step, we contacted systematically all Swiss hospitals that had performed in 2016 
radical prostatectomies or hysterectomies (based on the SFOPH information). We asked for 
presence of a robot, the exact robot version, percentages of annually performed robot-assisted 
surgeries in comparison to the comparator intervention, mean robot costs, mean disposable costs, 
and for mean overall costs of all interventions under investigation. We tried in addition to receive 
information on robot presence from the hospital webpages. In parallel, we also asked the 
manufacturer Intuitive Surgical for robot costs, maintenance costs, reusable and consumable 
costs. Moreover, we also asked the Swiss hospitals for information concerning the number of 
operating staff members necessary to perform the investigated interventions. 

The University Hospital Basel provided estimates of mean hospital stay daily rate, mean operating 
surgeon hourly rate, mean anaesthesia surgeon hourly rate, mean nurse hourly rate and mean 
operation room hourly rate. 

Anonymised retrospective analysis of hysterectomy patient data from the University Hospital 
Basel could not be organised in time for a possible estimation of e.g. Swiss early and persistent AE 
costs. 

Table 1 summarises all sources used to estimate surgery frequency and related costs in 
Switzerland. 
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Table 1 Swiss surgery and cost sources 

Element Source 

Overall number of radical 
prostatectomies and hysterectomies in 
2015 including diagnoses and CHOP-code 
identifying robot-assisted interventions 

SHS 2015 

Number of radical prostatectomies and 
hysterectomies per hospital in 2015 and 
2016 (without information on robot use) 

SFOPH 

Robot availability Direct contact with the hospitals 

Hospital websites (main source) 

Robot, maintenance, reusable and 
consumable surgical equipment costs 

Intuitive Surgical (main source) 

Direct contact with the hospitals 

Reusable and consumable surgical 
equipment costs for ORP and CLS 

International literature 

Operation room hourly rate University Hospital Basel 

Operating surgeon hourly rate University Hospital Basel 

Anesthesia surgeon hourly rate University Hospital Basel 

Anesthesia nurse hourly rate University Hospital Basel 

Hospital stay daily rate University Hospital Basel 

Length of hospital stay SHS 2015 

Early AE costs in Switzerland Approximation method from international 
literature 

Persistent AE costs in Switzerland for 
radical prostatectomy 

International literature; Swiss Spezialitätenliste 
for erectile dysfunction; publicly available 
information from the insurance santésuisse for the 
estimation of urinary incontinence material; 
diagnosis-related case costs statistics (“Statistik 
diagnosebezogener Fallkosten”) 

Gross monthly wage by groups of 
occupations, age, and gender. 

SFSO 

Abbreviations: CHOP= Swiss classification of surgeries; CLS=conventional laparoscopic surgery; 
ORP=open radical prostatectomy; SFOPH= Swiss Federal Office of Public Health, SFSO=Swiss 
Federal Statistical Office, SHS=Swiss Hospital Statistics 
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5 Results radical prostatectomy 

5.1 Current practice and use 

A Swiss-specific guideline of the Swiss Society of Urology for prostate cancer does not exist. The 
guideline of the European Association of Urology is applied [EAU guideline prostate cancer: 2018 
version accessed June 1, 2018] does not give a recommendation with regard to either RARP or 
ORP. It states that no surgical procedure for prostatectomy can be recommended over another. 

According to the SFOPH, in 2015, there were 2,445 cases of radical prostatectomy performed in 
70 Swiss hospitals [SFOPH 2018]. Four hospitals (6%) performed ≥ 100 radical prostatectomies 
(Klinik Hirslanden AG, University Hospital Zurich, Clinique Générale Beaulieu, and Kantonsspital 
Aarau AG), 14 hospitals (20%) performed between 50 and 99 radical prostatectomies, and 52 
hospitals (74%) performed < 50 radical prostatectomies.  

According to the same source, in 2016, there were 2,815 cases of radical prostatectomy performed 
in 70 Swiss hospitals (Swiss Inpatient Quality Indicator (CH-IQI): H52M). Six hospitals (9%) 
performed ≥ 100 radical prostatectomies in 2016 (Klinik Hirslanden AG (214), Kantonsspital 
Aarau AG (133), Luzerner Kantonsspital (131), Kantonsspital Graubuenden (103), Kantonsspital 
Winterthur (102), and the University Hospital Zurich (100)), 17 hospitals (24%) between 50 and 
99, and 47 hospitals (67%) < 50. Case numbers were smaller on average for robot-assisted 
surgery due to the split between RARP and ORP. However, this can be assumed to affect high-
volume RARP centres much less than 'average' hospitals because hospitals which have a robot 
available tend to use it in 80-100% of the cases. ORP is primarily used for patients with pulmonary 
issues or in hospitals without a robot. 

From the 70 contacted hospitals, five gave feedback to our questions. This feedback, combined 
with information from the hospital websites, let us derive that there were 33 da Vinci robots 
available in Switzerland in July 2018.  

According to the SHS, in 2015, there were 6,277 hospitalisations for prostate cancer. The 
percentage of the patients who underwent a radical prostatectomy was 39% (2,453 out of 6,277). 
Among all patients who underwent radical prostatectomy, 58.9% were operated with a robot.  

5.2 Clinical results for radical prostatectomy 

In 2017, a Cochrane systematic review comparing laparoscopic and robot-assisted laparoscopic 
radical prostatectomy to ORP was published [Ilic et al. 2017]. Two RCTs were found [Guazzoni et 
al. 2006, Yaxley et al. 2016]. However, only one of them [Yaxley et al. 2016] compared RARP to 
ORP.  

The RCT by Yaxley et al. was conducted in Australia. The study enrolled, between 2010 and 2014, 
326 patients, of whom 163 were randomised into the RARP group and 163 into the open surgery 
group. Each type of surgery was performed by one experienced surgeon only. The surgeon who 
performed the RARPs had performed over 200 procedures at trial start and more than 1,000 by 
trial completion. The different single surgeon who performed the ORPs had performed 1,500 
procedures at trial start and more than 2,000 at trial completion. Included were men newly 
diagnosed with clinically localised prostate cancer, no previous history of head injury, dementia 
or psychiatric illness, no other concurrent cancer, and a life expectancy of 10 years or more. PSA 
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level needed to be ≤ 20 ng/mL at study start and patient age between 35 and 70 years. Mean age 
in the ORP group was reported as 60.38 years in comparison to 59.64 years in the RARP group. 

The primary outcomes were prostate cancer-specific survival, urinary quality of life and sexual 
quality of life. Secondary outcomes were biochemical recurrence-free survival, overall survival, 
overall postoperative surgical complications, serious postoperative surgical complications, 
postoperative pain, hospital stay, and blood transfusions.  

So far, only early 3-month outcomes have been published. The study is expected to be completed 
in April 2020.  

The key messages from the Cochrane Review for radical prostatectomy comparing RARP to ORP 
based on the early 3-month outcomes of the Yaxley RCT were as follows: 

- RARP may result in a small, possibly unimportant improvement in postoperative pain at day 
1 and up to one week (low certainty) 

- However, RARP likely results in little to no difference in postoperative pain at 12 weeks 
(moderate certainty) 

- Little to no difference in postoperative complications or serious postoperative complications 
has been observed (low certainty) 

- RARP probably reduces the frequency of blood transfusion after surgery (low certainty) 
- RARP likely reduces length of hospital stay (moderate certainty) 
- The study did not address the outcomes of overall survival, prostate cancer-specific survival, 

and biochemical recurrence-free survival 
- Urinary and sexual quality of life-related outcomes appear to be similar 

The comparison of RARP versus ORP could therefore only be based on one single RCT. The 
Cochrane Review concluded that there was a lack of high quality evidence to support equivalence 
or superiority of robot-assisted surgery with respect to oncological outcomes. Moreover, the 
available evidence did not allow to account for surgeon volume or experience.  

More details on the results of the Cochrane Review for prostatectomy are provided in Appendix 
8.3. 
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5.3 Results of the health economic literature review for radical 

prostatectomy 

5.3.1 Literature search 
A total of 473 citations were identified from the electronic database searches (Table 2). Following 
the removal of duplicates (n=119), full citations were reviewed. Based on the titles and abstracts, 
324 citations were excluded due to inappropriate comparator or non-comparative design, 
character of a review or commentary piece, inappropriate outcome measure, or no relevant cost 
information given. A total of 31 citations were included for full text review. Of these 31 citations, 
22 provided information about the costs of the interventions, but not about the effectiveness in 
terms of QALYs or life years gained. These studies were considered partially relevant and were 
reviewed to identify input variables and unit costs for the de novo cost analysis. Of the remaining 
nine publications, three were considered as only partially relevant because they assessed the cost-
effectiveness or cost-utility of robot-assisted surgery compared to laparoscopic surgery only 
[Close et al. 2013, Ratchanon et al. 2015, Ramsay et al. 2012]. These studies were not resumed in 
this assessment report, but were used as sources for the few input parameters of the de novo cost 
analyses. The remaining six publications, listed in Table 1, fulfilled the inclusion criteria (i.e. were 
considered relevant) and proceeded to the transferability assessment (Figure 2).  

 

Table 2 Identification (ID) of included analyses and corresponding publications 

ID Reference (cost-effectiveness or cost-utility studies)  

Cooperberg et al. 
2013  

Primary treatments for clinically localised prostate cancer: a 
comprehensive lifetime cost-utility analysis, BJU Int. 111 (2013) 437–450. 

Hohwü et al. 
2011  

A short-term cost-effectiveness study comparing robot-assisted 
laparoscopic and open retropubic radical prostatectomy, J. Med. Econ. 14 
(2011) 403–409. 

O’Malley et al. 
2007  

 

Review of a decision by the Medical Services Advisory Committee based on 
health technology assessment of an emerging technology: the case for 
remotely assisted radical prostatectomy, Int. J. Technol. Assess. Health Care. 
23 (2007) 286–291. 

HIQA 2011  Health technology assessment of robot-assisted surgery in selected surgical 
procedures, Ireland (2011). 

MSAC 2006 Laparoscopic remotely assisted radical prostatectomy – Assessment report. 
MSAC application 1091. Commonwealth of Australia 2006. 1-125. 

Ontario HTA 
2017  

Robotic Surgical System for Radical Prostatectomy: A Health Technology 
Assessment, Ont. Health Technol. Assess. Ser. 17 (2017) 1–172. 

Abbreviations: HIQA= Health Information and Quality Authority; MSAC=Medical Services 
Advisory Committee 

 



 
 

Page 64 

 

Figure 2 Flow chart describing the systematic process of article selection for radical 
prostatectomy 
Abbreviations: HTAs=health technology assessments 
 

5.3.2 Assessment of quality and transferability. 
According to the CHEERS checklist, the quality of reporting was very different among the six 
studies classified as relevant. The highest quality was found in Hohwü et al. and in the Ontario 
HTA, with 19 and 20 out of 24 checklist items addressed, respectively [Hohwü et al. 2011, Ontario 
HTA 2017]. In Cooperberg et al., in the Irish Health Information and Quality Authority (HIQA), and 
in the Australian Medical Services Advisory Committee (MSAC), the number of items addressed 
ranged from 15 to 17 [Cooperberg et al. 2013, HIQA 2011, MSAC 2006]. Finally, O’Malley et al. had 
the lowest quality of reporting with only 13 items addressed [O’Malley et al. 2007]. 

Half of the identified publications were affected by important methodological concerns limiting 
their transferability [O’Malley et al. 2007, MSAC 2006, HIQA 2011, Cooperberg et al. 2013]. 

For the study by O’Malley et al., we identified several issues including unclear study perspective, 
missing time horizon of the analysis, no discounting, and missing mean values for the main 
categories of estimated costs and outcomes [O’Malley et al. 2007]. For this reason, the study 
results were not considered transferable to Switzerland. 
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In the assessment report of the Australian MSAC [MSAC 2006], the authors emphasised that it was 
not possible to reliably estimate the cost-effectiveness of robot-assisted surgery because of the 
lack of robust comparative effectiveness data. Therefore, they conducted only an “indicative cost–
utility analysis” (provided in the appendix of their HTA). The authors included two decision-
analytic models: one based on data for sexual function and one based on data for urinary 
continence. In both cases, the source of effectiveness data was a single-institution, prospective, 
non-randomised study comparing ORP and RARP [Tewari et al. 2003], whereas utilities were 
derived from two observational studies [Smith et al. 2002, Stewart et al. 2005]. The results 
indicated that robot-assisted radical prostatectomy was cost-effective when considering its effect 
on sexual function over a period of 10 years (AUD 37,420 per QALY). However, it was not cost-
effective when considering its effect on urinary continence only (AUD 450,200 per QALY). 
Considering the “indicative” nature of the calculations and considering that the perspective of the 
analysis was not explicitly stated, the study results were not considered transferrable to 
Switzerland. 

In the Irish HTA [HIQA 2011], robot-assisted surgery was compared to a mixed provision of open 
and laparoscopic prostatectomies over a period of seven years. This means that the inclusion 
criterion concerning the comparator (ORP) was not met. Moreover, mean values for the main 
categories of estimated costs and outcomes were not provided (only incremental costs were 
provided). For these two reasons, the results of this study were not considered transferrable to 
Switzerland. 

Cooperberg et al. aimed to characterise costs and outcomes associated with radical prostatectomy 
(open, laparoscopic, or robot-assisted) versus radiation therapy (dose-escalated 3-dimensional 
conformal radiation, intensity-modulated radiation, brachytherapy, or combination) [Cooperberg 
et al. 2013]. Nevertheless, from the published tables it was possible to compare RARP with ORP 
(i.e. the mean costs and QALY gained for each intervention are reported). It should be emphasised 
that this was not the objective of the authors. Still, this study was considered transferable to 
Switzerland. 

The remaining two studies had less methodological concerns and were considered transferable 
[Hohwü et al. 2011, Ontario HTA 2017]. 

 

5.3.3 Review of the published literature qualitatively transferable to Switzerland 

5.3.3.1 Characteristics and methodology of published cost-effectiveness studies 
Of the three studies considered qualitatively transferrable, one was from the United States 
[Cooperberg et al. 2013], one from Denmark [Hohwü et al. 2011], and one from Canada [Ontario 
HTA 2017]. An overview of the characteristics and demographics of the patient populations 
modelled or included in the studies is provided in Table 3, together with information on 
interventions, comparators, setting, time horizons of the analyses, and the type of modelling. In 
summary, the selected studies considered men with prostate cancer with a mean age ranging from 
60 to 65 years. Cooperberg et al. included patients with tumour stages up to T3a (i.e. tumour has 
penetrated the capsule without invading seminal vesicles), whereas Hohwü et al. included 
patients with stages T1-T2 (t1: tumour is too small to be seen on imaging scans or felt during 
examination, but can be found incidentally during a biopsy or surgery; T2: tumours are confined 
within the prostate gland). In the Ontario HTA the tumour stages were not provided. 
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5.3.3.2 Intervention and Comparator 
Two studies compared RARP with ORP [Hohwü et al. 2011, Ontario HTA 2017]. The aim in 
Cooperberg et al. was to characterise the costs and outcomes associated with radical 
prostatectomy versus radiation therapy [Cooperberg et al. 2013]. Since the published results 
showed detailed information on the costs and outcomes of ORP and RARP, it is possible to directly 
compare the two interventions. 

 

5.3.3.3 Main clinical data sources 
The decision-analytic Markov model of Cooperberg et al. included data extracted from a 
systematic literature search to identify sources of cost and utility information [Cooperberg et al. 
2013]. Clinical effectiveness, i.e. probability of outcomes for RARP and ORP, was based on 81 and 
78 unique publications, respectively. The list of the studies used to populate the model was 
reported in the supplementary materials. However, the authors did not clearly explain how they 
extracted the data. 

The clinical information in Hohwü et al. was based on the results of a self-conducted retrospective 
cohort study including a total of 231 men [Hohwü et al. 2011]. 

The Markov model developed in the Ontario HTA was populated with data from several published 
studies. The most important will be discussed in later sections of this chapter [Ontario HTA 2017]. 

 

5.3.3.4 Type of economic evaluations 
All studies provided cost-utility data, i.e. reported information on costs and QALYs. Despite 
providing data on QALYs gained, Hohwü et al. reported ICERs in term of costs per successful 
operation (defined as no residual cancer, urinary continence, and normal erectile function) 
[Hohwü et al. 2011]. The rationale behind this decision was the absence of QALYs gained in favour 
of RARP. 

 

5.3.3.5 Perspective of the analyses 
Cooperberg et al. and the Ontario HTA reported cost estimates using a payer and a healthcare 
perspective, respectively [Cooperberg et al. 2013, Ontario HTA 2017]. They only included direct 
costs in their main analyses (Cooperberg et al. 2012 included patient time costs in a sensitivity 
analysis). In contrast, Hohwü et al. used a societal perspective including both direct and indirect 
costs [Hohwü et al. 2011]. 

 

5.3.3.6 Time horizon 
Cooperberg et al. used a lifetime horizon, whereas Hohwü et al. used a one-year time horizon 
[Cooperberg et al. 2013, Hohwü et al. 2011]. The Ontario HTA used a time horizon of 1 year for 
the main analysis, and a 10-year time horizon in sensitivity analysis [Ontario HTA 2017]. 

 

5.3.3.7 Discounting 
Cooperberg et al. applied a discount rate of 3%, whereas the Ontario HTA used a rate of 5% 
[Cooperberg et al. 2013, Ontario HTA 2017]. Hohwü did not report a discount rate [Hohwü et al. 
2011]. However, considering the very short time horizon used (1 year), discounting was probably 
not done. 
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Table 3 Population demographics and characteristics of included cost-effectiveness studies 

Study Country  

Population 

Age 

Intervention  Comparator  Perspective 

 

Cost types considered 

Cost year  

Approach to analysis 

Time horizon 

Discounting 

Cooperberg 
et al. 2013 

US 

Men with localised 
prostate cancer (≤T3a) 

65 years 

Open, 
laparoscopic, or 
robot-assisted 
laparoscopic 
prostatectomy* 

Radiation 
therapy* 

Payer 
perspective 

Direct costs 

USD (probably) 2009 

Markov model 

Lifetime 

3% 

Hohwü et al. 
2011 

Denmark 

231 men with 
localised prostate 
cancer (cT1-T2) 

62.2 years (range: 50-
69) 

Robot-assisted 
laparoscopic 
prostatectomy 

Open radical 
prostatectomy 

Societal 
perspective 

Direct and indirect costs 

EUR 2008 

Analysis based on 
retrospective cohort- 
study 

1 year 

NR 

Ontario HTA 
2017 

Canada 

Men with localised 
prostate cancer 

60 years 

Robot-assisted 
laparoscopic 
prostatectomy 

Open radical 
prostatectomy 

Healthcare 
perspective 

Direct costs 

CAD 2016 

Markov model 

1 year (10 in the SA) 

5% 

*Since costs and QALY for each intervention were reported, it was possible to directly compare RARP vs. ORP. 
Abbreviations: CAD= Canadian dollar; EUR=Euros; HTA=health technology assessment; NR=not reported; SA=sensitivity analysis, US=United States, 
USD=United States Dollars 
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5.3.4 Measurement and sources of clinical effects and health related quality of life 
Cooperberg et al. assessed the effectiveness of RARP and ORP in terms of proportion of patients 
with surgical complications, probability of erectile dysfunction, and probability of urinary 
incontinence (Table 4) [Cooperberg et al. 2013]. It was however not mentioned from which 
unique source or combination of sources the assumption for surgical complications, probability 
of erectile dysfunction and probability of urinary incontinence were derived. Neither, there were 
judgements of strength of evidence. Probabilities of recurrence as well as disutilities for erectile 
dysfunction or urinary incontinence were considered identical for both interventions. As reported 
below, several time points were used (ranging from 3 months to lifetime estimations). Clinical 
effect and utility estimates used in Cooperberg et al. were based on a large number of published 
studies (Table 5) [Cooperberg et al. 2013]. A list of these studies was provided in the supplemental 
materials [eTable 2 of Cooperberg et al. 2013]. Again, it was not clear how the data were extracted 
and adapted for the model. 

Hohwü et al. performed a retrospective cohort study including patients that underwent 
prostatectomy between 2004 and 2007 [Hohwü et al. 2011]. The authors assessed the 
effectiveness of RARP and ORP in terms of proportion of patients with recurrence, probability of 
erectile dysfunction, and probability of urinary incontinence up to one year after surgery (Table 
4). 

Although they also estimated QALY differences among study groups, the main results were 
reported as costs per successful surgical treatment. Successful radical prostatectomy was defined 
as a combined endpoint of no residual cancer (PSA < 0.2ng/ml), urinary continence, and erectile 
function with and without medical treatment. Proportion of patients with recurrence, frequency 
of erectile dysfunction, and probability of urinary incontinence up to one year after surgery were 
presented. The effectiveness and utility sources used in Hohwü et al. were directly assessed from 
their study cohort (Table 5). The results of the SF-36 questionnaires were translated to SF-6D 
using a published algorithm [Ara et al. 2008]. The difference in the derived utility-weight between 
baseline and one year constitutes the gained QALYs for each group. 

Overall, there was no statistically significant difference between the surgery types one year after 
surgery for the number of successful treatments (34% in the RARP and 27% in the ORP group, p-
value=0.30). The percentage of patients reporting 1-year postoperative erectile function after 
ORP was slightly higher (44.2%, 68/154) compared to 40.3% (31/77) in the RARP group. 
However, confidence intervals or a statistical test investigating a possible statistical difference 
between both surgery groups for this secondary endpoint were not reported. With regard to 
urinary continence, more patients in the robot-assisted group (87%, 67/77) used only 0-1 pads 
per day versus 70% (108/154) of patients after ORP. Again, CIs or statistical tests necessary to 
compare the outcomes of both groups were not reported. Finally, a χ2-test was reported to 
compare RARP with ORP for PSA < 0.2 ng/ml. Although a p-value of 0.05 was achieved, the test 
for this secondary endpoint was not adjusted for confounding or multiplicity. Utilities were 
presented as QALY gains within the first postoperative year. 

The effectiveness in the Ontario HTA was assessed in terms of risk of recurrence, urinary 
incontinence and sexual dysfunction (Table 4) [Ontario HTA 2017]. Effectiveness parameters 
were extracted from several studies [Sanyal et al.2016, Sanyal et al. 2014, Nam et al. 2012, Seo et 
al. 2016, Kim et al. 2011]. Utility changes in the first year after surgery were estimated separately 
for RARP and ORP. The authors of the Ontario HTA reported that their clinical review of 
prospective comparative studies found inconclusive findings for oncological outcomes at 1 year 
[Ontario HTA 2017]. However, given that some studies showed results favouring robot-assisted 
radical prostatectomy [e.g. the systematic review and meta-analysis by Seo et al. 2016] and given 
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that some experts believed that robot-assisted radical prostatectomy produces better functional 
outcomes, they made more favourable assumptions for robot-assisted radical prostatectomy 
(Table 5). In the Markov model, the probabilities of cancer progression after ORP were obtained 
from the validated model for prostate cancer [Sanyal et al. 2014]. For the probability of cancer 
progression after RARP, the authors assumed a risk ratio of 0.85 for biochemical recurrence for 
RARP versus ORP. The calculations of the utilities used in the economic model of the Ontario HTA 
2017 were based on several published studies [Naik et al. 2015, Krahn et al. 2009, Krahn et al. 
2013]. 
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Table 4 Main effectiveness and utility assumptions for robot-assisted surgery compared to open surgery in eligible health-
economic evaluation studies 

 Article Robot-assisted laparoscopic 
prostatectomy 

Open radical prostatectomy Comments 

Cooperberg 
et al. 2013 

Proportion of patients with surgical 
complications: 
12 months: 42%, 24 months: 28% 
 
Probability of erectile dysfunction: 
3 months: 66%, 6 months: 50% 
 
Probability of urinary incontinence: 
3 months: 19%, 6 months: 9%, 
12 months: 9% 
 
Recurrence probabilities (PSA≥0.2 ng/ml): 
1.06%-7.05% 
 
Disutilities erectile dysfunction: 
0.10 (2 years), 0.15 (lifetime) 
Disutilities urinary incontinence: 
0.20 (2 years), 0.30 (lifetime) 
Disutilities erectile dysfunction and urinary 
incontinence: 
0.25 (2 years), 0.375 (lifetime) 
 

Proportion of patients with surgical 
complications: 
12 months: 58%, 24 months: 49% 
 
Probability of erectile dysfunction: 
3 months: 66%, 6 months: 63% 
 
Probability of urinary incontinence: 
3 months: 32%, 6 months: 24%, 
12 months: 11% 
 
Recurrence probabilities (PSA≥0.2 ng/ml): 
1.06%-7.05% 
 
Disutilities erectile dysfunction: 
0.10 (2 years), 0.15 (lifetime) 
Disutilities urinary incontinence: 
0.20 (2 years), 0.30 (lifetime) 
Disutilities erectile dysfunction and urinary 
incontinence: 
0.25 (2 years), 0.375 (lifetime) 
 

RARP patients were assumed to 
have less complications and a lower 
probability of urinary incontinence if 
compared to ORP 
 
Probability of erectile dysfunction 
was assumed equal at 3 months and 
higher in the ORP group at 6 months 
 
The same recurrence probabilities 
and disutilities were assumed for 
RARP and ORP 
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Hohwü et al. 
2011 
 

Urinary incontinence at 12 months: 13% 
 
Erectile dysfunction at 12 months: 59.7% 
 
Recurrence probabilities (PSA≥0.2 ng/ml) 
at 12 months: 5.2% 
 
QALY gained at 12 months: 0.0103 

Urinary incontinence at 12 months: 30% 
 
Erectile dysfunction at 12 months: 55.8% 
 
Recurrence probabilities (PSA≥0.2 ng/ml) 
at 12 months: 13.6%  
 
QALY gained at 12 months: 0.0116 

If compared to ORP patients, RARP 
patients might be less frequently 
incontinent, might have a lower 
recurrence rate, but may suffer more 
frequently from erectile dysfunction 
 
The QALY gained at 12 months were 
almost identical between groups 
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Ontario HTA 
2017 

Assumed risk ratio of recurrence vs. open 
radical prostatectomy: 0.85 
 
Transition probability from biochemical 
recurrence to metastatic castration-resistant 
prostate cancer: 0.07 
 
Urinary incontinence 
Assumed risk ratio of surgical intervention 
vs. open surgery: 0.5 
 
 
Sexual dysfunction 
Year 1: 0.67, Year 2: 0.30, Year 3: 0.08 
 
Utility in the first year 
Pre-treatment: 0.97 
Utility change 
1 day: -0.1406, 7 days: -0.0767, 6 weeks: -
0.0524, 12 weeks:  
-0.0326, 1 years: -0.03 
 
Utility in the second year 
Recurrence free: 0.94 
Recurrence: 0.83 
Metastasis: 0.78 
 
Utility change due to  
- secondary surgeries for urinary 
incontinence: -0.0361 
- sexual dysfunction: -0.0581 
 

Annual transition probability from 
recurrence-free to local recurrence: 0.03 
 
Transition probability from biochemical 
recurrence to metastatic castration-resistant 
prostate cancer: 0.07 
 
Urinary incontinence (up to 3 years) 
Artificial urinary sphincter insertion: 0.94% 
Urethral sling placement: 0.37% 
 
Sexual dysfunction 
Year 1: 0.93, Year 2: 0.55, Year 3: 0.31 
 
Utility in the first year 
Pre-treatment: 0.97 
Utility change 
1 day: -0.1782, 7 days: -0.0975, 6 weeks:  
-0.0469, 12 weeks:  
-0.0333, 1 years: -0.03 
 
Utility in the second year 
Recurrence free: 0.94 
Recurrence: 0.83 
Metastasis: 0.78 
 
Utility change due to  
- secondary surgeries for urinary 
incontinence: -0.0361 
- sexual dysfunction: -0.0581 
 

The authors assumed that RARP 
patients have lower risks of 
recurrence and incontinence 
 
Sexual dysfunction was assumed 
more frequent in ORP patients 
 
It was estimated that ORP patients 
had a slightly higher decrease in 
utilities in the first few days after 
surgery. Nevertheless, the difference 
was minimal and disappeared at 1 
year 
 
Long-term utilities and utility 
changes due to surgery or sexual 
dysfunction were assumed the same 
for both groups 
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Table 5 Effectiveness and utility main sources used in eligible health-economic 
evaluation studies 

 Article Effectiveness sources Utility sources 

Cooperberg et al. 
2013 

Studies published between 2003 
and 2009 (see eTable 2 of 
Cooperberg 2013) 
 
Erectile dysfunction: 
Robot-assisted surgery: 12 studies 
Open surgery: 5 studies 
 
Surgical complications: 
Robot-assisted surgery: 22 studies 
Open surgery: 11 studies 
 
Urinary incontinence 
Robot-assisted surgery: 15 studies 
Open surgery: 9 studies 
 

Utility weight derived from the 
literature [5 studies published 
between 1997 and 2007] and 
the Cost-Effectiveness Analysis 
Registry (www.caregistry.org)  

Hohwü et al. 2011 Study cohort of 231 men aged 50-
69 years. 

SF-questionnaire filled out at 
baseline and 1 years 
postoperatively. SF-36 score 
was translated into utility-
weights (SF-6D) using Brazier’s 
algorithm [Ara et al. 2009] 

Ontario HTA 2017 Based on several papers [Sanyal et 
al. 2016, Sanyal et al. 2014, Nam et 
al. 2012, Seo et al. 2016, Kim et al. 
2011] and several assumptions. 

Krahn et al. 2013, Krahn et al. 
2009, Naik et al. 2015, and own 
calculations  

Abbreviations: SF=Short-Form health survey 

 

5.3.5 Measurement of cost and data sources 
The types of costs considered varied across studies (Table 6). 

Cooperberg et al. reported that medical resource utilization (office visits, surgeries, 
hospitalisations, medications, imaging, and laboratory tests, etc.) was assigned to each treatment, 
and subsequently to each health state, reflecting complications of treatment where relevant 
[Cooperberg et al. 2013]. Although not clearly stated, it seemed that the costs of the robotic device 
were not included in the assessment of costs. Two main sources were mentioned as sources used 
for the cost estimation. However, the authors did not provide unit costs and the description of the 
medical resource utilisation was not provided in detail. Also, it remained unclear how cost 
information was extracted or adapted for the model. 

Hohwü et al. provided a detailed overview of the unit costs used in the economic evaluation, 
including information on the costs of procedures (including fixed costs per da Vinci procedure), 
hospitalisation (medication, radiation therapy, staff honorary), and absence from work [Hohwü 
et al. 2011]. Main sources were data from the hospital in which the study was conducted, Danish 
national registries and statistics, and information from national associations. 



 
 

Page 74 

 

The Ontario HTA included costs of procedures (including costs of the da Vinci surgical system) 
and hospitalisation (bed stay, treatment, staff honorary, readmission) [Ontario HTA 2017]. The 
costs of the robotic device were estimated according to expert opinion. Attributable costs per 
procedure were estimated assuming different patient volumes per year and different service lives 
of the system. The resource use estimates for the two treatments were based on one single RCT 
[Yaxley et al. 2016]. 

 

Table 6 Types of costs and main sources used in the eligible cost-effectiveness 
analyses 

Article Type of costs Sources 

Cooperberg 
et al. 2013 

Direct costs 
Office visits 
Procedures (excl. capital costs) 
Hospitalisations (bed stay, 
medication, imaging, and 
laboratory tests) 
Indirect costs (only in the sensitivity 
analysis) 
Employment time lost 

National Medicare Fee Schedules 2009  
Red book 2009  
 
 
 
 
 
 
Bureau of Labour Statistics 2008  

Hohwü et 
al. 2011 

Direct costs 
Office visits 
Procedures (incl. capital costs) 
Hospitalisations (medication, 
radiation therapy, and staff 
honorary) 
Indirect costs 
Employment time lost 

Data from Danish hospital in which the 
study was performed 
 
Danish National registries, association, 
and statistics  
 
 

Ontario 
HTA 2017 

Direct costs 
Procedures (incl. capital costs) 
Hospitalisations (Bed stay, 
treatment, staff honorary, and 
readmission) 

Expert opinion 
RCT by Yaxley et al. 2016  
Cost comparison studies at McMaster 
University’s Institute of Urology, McGill 
University Health Centre, and the 
Ontario Schedule of Benefits [Krahn et 
al. 2014, Ministry of Health and Long-
Term Care 2015, Xie et al. 2009, Al-
Shaiji et al. 2010]  
National statistics [Canadian Institute 
for Health Information 2014] 
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5.3.6 Results of the eligible health-economic evaluation studies and differences observed 
between studies 

The results of the above-mentioned cost-effectiveness studies are reported in Table 7. The data 
published by Cooperberg et al. suggested that RARP dominated ORP (i.e. was less expensive and 
lead to the same if not more QALY gained) [Cooperberg et al. 2013]. The results published by 
Hohwü et al. suggested exactly the opposite, with ORP dominating RARP [Hohwü et al. 2011]. 
Finally, the analysis of the Ontario HTA suggested that the costs of using a robotic system are 
relatively large, while the health benefits are relatively small. Thus, robot-assisted surgery did not 
appear to be cost effective in Ontario. 

The fact that Cooperberg et al. did not include the costs of the robotic system in their calculations 
probably biased the results in favour of RARP [Cooperberg et al. 2013]. Hohwü et al. and the 
Ontario HTA suggested that RARP was more expensive than ORP [Hohwü et al. 2011, Ontario HTA 
2017]. The difference between intervention and comparator costs in Hohwü et al. was less 
pronounced due to the inclusion of indirect costs related to absence from work. If only direct costs 
were considered, RARP and ORP would cost EUR 8,369 and EUR 3,863 per patient, respectively. 

In all studies, QALY differences between intervention and comparator were minimal. Cooperberg 
et al. reported incremental QALYs in favour of RARP ranging from 0 to 0.1 over a lifetime horizon 
[Cooperberg et al. 2013]. The QALY differences over a one-year time horizon in the other two 
studies were considerably smaller (0.0013 in favour of ORP in Hohwü et al., 0.0012 in favour of 
RARP in the Ontario HTA) [Hohwü et al. 2011, Ontario HTA 2017]. 

In light of the above mentioned discordant study results, the numerical adaptation of the costs for 
Switzerland was considered as not necessary. 
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Table 7 Results of eligible health-economic evaluation studies for prostatectomy, as 
originally reported by the authors  

Study, perspective 
(currency) 

Costs 
intervention 

Costs 
comparator 

QALYs 
intervention 

QALYs 
comparator 

ICER (costs 
per QALY) 

Incremental cost Incremental QALYs 
 

Cooperberg et al. 
2013, Payer 
perspective (USD) 
Low risk * 

19,901 20,245 11.3 11.3 Intervention 
dominated 
comparator 

-344 0 
 

Cooperberg et al. 
2013, Payer 
perspective (USD) 
Intermediate risk * 

28,017 28,589 10.5 10.4 Intervention 
dominated 
comparator 

-572 0.1 
 

Cooperberg et al. 
2013, Payer 
perspective (USD) 
High risk * 

35,014 36,279 9.3 9.2 Intervention 
dominated 
comparator 

-1,265 0.1 
 

Hohwü et al. 2011,  
Societal perspective 
(EUR) 

13,411 12,465 0.0103 0.0116 Comparator 
dominated 

intervention 

946 -0.0013 
 

Ontario HTA 2017, 
Healthcare payer 
perspective (CAD) 

20,604 14,369 0.9296 0.9284 5,200,894 
CAD/QALY 

6,235 0.0012 
 

*Hypothetical men with low, intermediate, and high-risk prostate cancer over their lifetimes 
following primary treatment 
Abbreviations: CAD=Canadian dollar; EUR=Euros; ICER=Incremental cost effectiveness ratio; 
QALY=quality adjusted life year; USD=United States Dollars 

 

5.3.7 Sensitivity analyses within cost-effectiveness studies 
In sensitivity analyses, Cooperberg et al. varied probabilities, duration, disutility penalties, and 
costs for functional outcomes (including incontinence, erectile dysfunction) [Cooperberg et al. 
2013]. The authors reported that there was no substantial impact on the relative costs and 
benefits for any of the treatment modalities. Incorporating patient time costs into the model 
increased total costs for all modalities by roughly USD 4,000 to USD 7,000, but again had little 
effect on the relative costs. 

The one-way sensitivity analysis of Hohwü et al. suggested that the lifetime of a da Vinci robot and 
the number of robot-assisted surgeries performed yearly had a considerable impact on the ICERs 
[Hohwü et al. 2011]. However, it should be emphasised that the ICERs used in the sensitivity 
analysis were defined as costs per successful treatment and not as costs per QALY.  

The deterministic sensitivity analysis performed in the Ontario HTA suggested that the main 
drivers of cost-effectiveness were utility changes at 12 weeks or 1 year after surgery for both 
groups, robot lifetime, the number of robot-assisted surgeries performed, and the costs of 
disposables for RARP [Ontario HTA 2017]. In the probabilistic sensitivity analysis, all simulated 
results were above a threshold line of USD 100,000 per QALY gained. Only two scenario analyses 
showed results below: in the first scenario using a 1-year time horizon, the capital costs and 
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maintenance service fee of the robots were excluded, whereas the upper limits of the 95% CI for 
utility values in the robot-assisted surgery group were applied (ICER USD 70,454 per QALY 
gained). The second scenario assumed that robot-assisted surgery led to favourable functional 
outcomes at 3 years and favourable oncological outcomes at 10 years (ICER USD 83,921 per QALY 
gained). 

 

5.3.8 Summary on published literature 
Differences between the results of the economic analyses of RARP versus ORP were strongly 
driven by the inclusion or exclusion of robot capital costs: Cooperberg et al. suggested that RARP 
dominated ORP but excluded the costs of the robotic devices [Cooperberg et al. 2013]. Hohwü et 
al. reported that ORP dominated RARP, and the Ontario HTA reported that the ICER of RARP 
versus ORP was above CAD 5.2 billion per QALY gained [Hohwü et al. 2011, Ontario HTA 2017]. 
All studies suggested that the QALY difference between RARP and ORP was minimal. However, 
results were contradictory on whether the small difference would be in favour of RARP (as 
suggested by Cooperberg et al. 2013 and the Ontario HTA 2017) or of ORP (as concluded by 
Hohwü et al. 2011). 

The included studies showed considerable differences in their cost estimates: Cooperberg et al. 
estimated that RARP is less expensive than ORP, whereas Hohwü et al. and the Ontario HTA 
suggested the opposite [Cooperberg et al. 2013, Hohwü et al. 2011, Ontario HTA 2017]. As stated, 
the main explanation for this difference is presumably the fact that Cooperberg et al. did not 
include the costs of the robots and their maintenance (and a detailed description of the medical 
resource utilisation was not provided) [Cooperberg et al. 2013]. This must have led to an 
underestimation of the real RARP costs. Concerning the other two studies, Hohwü et al. and the 
Ontario HTA, they estimated that a RARP patient costs EUR 946 and CAD 6,235 more than an ORP 
patient, respectively [Hohwü et al. 2011, Ontario HTA 2017]. It is important to note that the 
studies applied different perspectives (societal perspective in Hohwü et al., healthcare payer 
perspective in the Ontario HTA).  

If only direct costs were considered, the cost difference between RARP and ORP in Hohwü et al. 
would be much more similar to the difference reported in the Ontario HTA (USD 4,506 versus CAD 
6,235) [Hohwü et al. 2011, Ontario HTA 2017]. 
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5.4  Cost model for radical prostatectomy 

This chapter presents the de novo cost model for radical prostatectomy and explains the selection 
of clinical and health economic model elements. Of the clinical outcomes covered by the Cochrane 
Review, the cost impact of the following is considered in the model: length of hospital stay and 
perioperative AEs. Reasons for inclusion or exclusion of parameters are outlined and underlying 
literature sources are provided. Included and excluded parameters are summarised in Table 8. 
The selection of values for included parameters is explained. Table 16 summarises all parameter 
values used for the base case and sensitivity analyses. 

Figure 3 schematically illustrates the elements of the model. After hospital admission, patients 
undergo either RARP or ORP. Pelvic lymph node dissection (PLND) may be performed at the 
beginning of the surgery in order to detect lymph node metastases. The EAU guideline 
recommends extended PLND for high risk patients, and for intermediate risk patients with an 
estimated risk for positive lymph nodes exceeding 5%. Between the day of surgery and hospital 
discharge, a reoperation may be necessary. The base case time horizon was set to 12 months. 
However, most of the costs taken in consideration occurred during the hospitalisation (e.g. 
surgery costs, hospitalisation costs). Early perioperative AEs (grades I to V) were assumed to 
occur during the first 3 months after surgery. The model considered three persistent AEs: bladder 
neck contracture, urinary incontinence, and erectile dysfunction. It was assumed that erectile 
dysfunction could start directly after surgery. Urinary incontinence and bladder neck contracture 
start were assumed to occur after catheter removal. 
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Table 8 Summary of candidate parameters for the radical prostatectomy cost model 

Parameter Included? 
See 

chapter 
Rationale 

Surgery costs 

Robotic system (base and options) Yes 5.4.1 Main cost driver 
Overhead costs Yes 5.4.2 Important cost driver 
Robot maintenance costs Yes 5.4.3 Important cost driver 
Reusable and consumable surgical 
equipment 

Yes 
5.4.4 and 

5.4.5 
Expected differences between 
RARP and ORP 

Operation room time and surgery 
time 

Yes 5.4.7 Important cost driver 

Recovery room time No 5.4.7 No expected difference 
Surgical staff Yes 5.4.8 Important cost driver 
Anesthesia staff Yes 5.4.9 Important cost driver 

Clinical effects triggering cost differences 

Reoperations Yes 5.4.6 
Expected difference according 
to literature 

Length of hospital stay Yes 5.4.10 
Important cost driver due to 
Cochrane Review and SHS 
2015 

Perioperative AEs Yes 5.4.11 

Difference in occurrence 
plausible according to 
Cochrane Review and other 
sources 

Persistent AEs Yes 5.4.12 In scenario analysis only 
Postoperative pain No 0 Minimal impact 
Pelvic lymph node dissection No 5.4.14 Indirect parameter only 

Oncological outcomes No 5.4.15 
No expected difference 
according to Cochrane Review 

Postoperative pain No 0 Minimal impact 
Medication costs No 5.4.17 No expected difference 
Time of catheter removal No 5.4.18 No expected difference 
Hospital readmission No 5.4.19 No expected difference 
Urinary and sexual quality of life No 5.4.20 No expected difference 
Outpatient visits and home care 
visits 

No 5.4.21 No expected difference 

Length of time away from work Yes 0 
In scenario analysis for societal 
perspective 

Physician comfort No  Lack of published evidence 
Abbreviations: ORP=open radical prostatectomy; RARP=robot-assisted radical prostatectomy 
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Figure 3 Elements of Swiss cost model for radical prostatectomy  
Abbreviations: Post-OP=postoperative; D=day; M=month
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5.4.1 Costs for robot system (base and options) 
The robot system (base robot version and its equipment options like e.g. dual console) were 
included in the cost model. Given that for ORP, no system costs were necessary, a high impact was 
expected. Based on pricing information from both Intuitive Surgical (the manufacturer of the da 
Vinci systems) and the 2015 Austrian LBI 2015 report as well as from feedback from a public and 
a private Swiss hospital, we assumed a base case da Vinci robot price of CHF 1,800,000. With the 
annuitisation method outlined in the methods section, we derived annual robot costs of CHF 
280,497 assuming a discount rate of 3% and a lifetime of 7 years for the robot. In the sensitivity 
analysis, we assumed a minimum robot price of CHF 1,000,000 and a maximum of CHF 2,600,000 
leading to annual robot costs of CHF 155,831 and CHF 405,162, respectively. Upper and lower 
sensitivity limits were chosen wider than ± 30% of the central value (-56%, +44%) due to a wider 
range of possible robot prices reported in the LBI report. Robot lifetime was varied to 5 and 10 
years in a sensitivity analysis, whereas values of 0% and 5% were investigated for the robot 
annuitisation discount rate.  

Additional background information: according to the 2015 LBI report, mean costs of the da Vinci 
system (base system and options) were EUR 1,500,000, ranging from EUR 600,000 for a Si version 
to EUR 2,500,000 for the newest and fully-equipped Xi model. Mean costs of the robotic system 
can vary across countries [LBI 2015]. We also received the following list prices in EUR (excluding 
VAT) of the different robot versions from the manufacturer Intuitive Surgical on June 26, 2018, 
converted them to CHF, and added VAT of 7.7% (Table 9): 

 

Table 9 Robot prices from Intuitive Surgical (including options) 

Robot Version 
Price 
(EUR) 

Conversion in 
CHF* 

Price incl. 7.7% 
VAT (CHF) 

da Vinci Si surgical system single 
console 

725,000 828,312.5 946,347.03 

da Vinci X surgical system single 
console 

1,200,000 1,371,000.0 1,566,367.50 

da Vinci Xi surgical system single 
console 

1,850,000 2,113,625.0 2,276,374.13 

*Based on the current exchange rate of EUR 1 = CHF 1.1425 (Postfinanz Währungsrechner June 
26, 2018) 
Abbreviations: CHF=Swiss francs; EUR=Euros; VAT=value added tax 
 

All Swiss prices reported by Intuitive Surgical were in Euros, not in CHF. Da Vinci robots can be 
bought by Swiss hospitals either at the main European office of Intuitive Surgical in Freiburg, 
Germany, or directly in Aubonne, Switzerland. This assessment assumed that the Swiss hospitals 
buy the robots directly in Switzerland. In case the robot was bought abroad, a Swiss federal tax 
for the foreign purchase of a medical device and medical service might need to be added. 
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5.4.2 Overhead costs 
Overhead costs on top of the robot system (base case and its options) were technically included 
in the cost model. However, in the base case analysis, these were set to “not applicable” and 
therefore CHF 0. The reason was that the estimated hourly costs for the operation room received 
from the University Hospital Basel already included overhead costs. In contrast, the Ontario HTA 
assumed indirect (overhead) costs to be about 30% of the robot costs [Ontario HTA 2017]. We 
investigated additional overhead costs of 30% of the robot price in a scenario analysis (see 
chapter 5.4.25). 

 

5.4.3 Robot maintenance costs 
Robot maintenance costs were included in the cost model from the second year onwards. The LBI 
report mentioned yearly maintenance costs of about EUR 150,000 for Germany in 2015 [LBI 
2015]. We assumed 10% of the mean robot costs, leading to CHF 180,000 annually. In a sensitivity 
analysis, the values were varied by ± 30%. 

Additional background information: the LBI report assumed costs of the maintenance contract 
between 8% and 25% of the capital costs depending on the robot options [LBI 2015]. 

 

5.4.4 Robotic reusable and consumable surgical equipment and related costs 
Reusable equipment (usable 10 times) and consumable equipment (usable once) were included 
in the cost model. Information on these elements was mainly provided by Intuitive Surgical, but 
also compared with feedback from Swiss hospitals and results from Ramsay et al. and the LBI 
report [LBI 2015, Ramsay et al. 2012]. Disposable costs and instrument costs varied considerably 
between clinics and surgeons. We assumed mean costs of CHF 1,562.69 for reusable material per 
surgery and CHF 700 for disposables, leading to overall CHF 2,262.69 instrument costs per 
surgery for RARP. In a sensitivity analysis, these values were varied by ± 30%. 

Reusables 
Examples for robotic reusable surgical equipment are large needle driver, PK dissecting forceps, 
Pro-grasp® forceps, and monopolar curved scissors.  

Consumables 
Consumable materials (usable once) comprise for example anti-fog, camera, arm drape, ports 
blunt, ports shape, stryker suction, suction irrigation, instrument arm drape, and many more. 
Consumable costs vary considerably between hospitals as well as between surgeons. Based on 
feedback from Intuitive surgical and two urologists, instruments and materials are sometimes 
replaced for physician comfort and not as a necessity for a successful patient operation. It is 
therefore difficult to come up with a single representative cost estimate for disposables.  

Reusable and consumable surgical equipment costs 
Intuitive Surgical reported an expectation of average surgical instrument prices for Switzerland 
of EUR 1,100 per patient for a 3-arm technique (camera plus two instrument arms) and of EUR 
1,400 per patient for a 4-arm technique (camera and 3 instrument arms). More specifically, for a 
4-arm technique, the company reported as typical da Vinci equipment the instruments and related 
prices in the first two columns of Table 10. 
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Table 10 Example of reusable and disposable prices reported by Intuitive Surgical for 
radical prostatectomy 

 Overall 
instrument 

price 
excluding 
VAT (EUR) 

Conversion 
in CHF* 

Prices incl. 
7.7% VAT 

(CHF)* 

Number of 
use 

Price per 
surgery 

incl. VAT 
(CHF) 

Tip cover 
accessory 

200 228.5 246.09 

Reusable 
(10 times 

each) 

24.61 

 Hot Shears™ 
(Monopolar 
Curved Scissors)  

3,200 3,656.0 3,937.51 393.75 

 Large Needle 
Driver  

2,200 2,513.5 2,707.04 270.70 

 Maryland Bipolar 
Forceps  

2,700 3,084.75 3,322.28 332.23 

ProGrasp™ 
Forceps  

2,200 2,513.5 2,707.04 270.70 

 4 arm disposables: 
Arm Drape/Col 
Drape/ 5-8 mm 
Universal Seal (Kit-
like)  

298 340.47 366.69 
Consumable 

(1 times each) 
366.69 

Third party 
disposable 
material (e.g. 
sterile surgical 
gowns, gloves, 
seam materials 
etc.).  

162 185.09 199.34 
Consumable 

(1 times each) 
199.34 

*Based on the current exchange rate of EUR 1 = CHF 1.1425 (Postfinanz Währungsrechner June 
26, 2018) 
Assuming two large needle drivers, mean exchangeable instrument costs for reusable material 
per surgery were CHF 1,562.69 incl. 7.7% VAT. Consumables yielded CHF 566.03. We applied 
the same reusable costs, but slightly higher consumable costs of CHF 700 since additional third-
party consumables might be used on top of the consumable material manufactured by Intuitive 
Surgical. 

Abbreviations: CHF=Swiss francs; EUR=Euros; VAT=value added tax 
 

For comparison,  

1) Ramsey et al. performed in 2012 in the UK a systematic review and modelled the relative 
clinical benefit and cost-effectiveness of laparoscopic surgery and robot-assisted surgery for 
the removal of the prostate in men with localised prostate cancer [Ramsay et al. 2012]. This 
HTA assessment mentioned GBP 107.67 for reusable instruments per operation, but GBP 
1,086.44 for disposables, leading to GBP 1,194.11 overall per surgery. The UK document thus 
assumed roughly 10 times lower costs for reusable materials, but much higher costs per 
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surgery for disposables. With regard to disposable materials, the UK report assumed more 
third-party consumables than Intuitive Surgical.  

2) The LBI report listed mean instrument costs (we assume that these were defined as reusable 
instruments and disposables) of EUR 1,548 per radical prostatectomy based on information 
from the manufacturer Intuitive Surgical [LBI 2015]. However, the same report mentioned for 
Belgium exchangeable instrument costs of EUR 2,160 per surgery, and of EUR 2,870 per 
surgery including other disposables. 

 

5.4.5 Open surgery reusable and consumable surgical equipment and related costs 
Reusable and consumable surgical equipment for ORP was included in the model. Costs were 
assumed to be smaller than the surgical equipment costs for RARP. Taking into account Hohwü et 
al., we assumed CHF 400 for equipment costs (reusable costs of CHF 50 and consumable costs of 
CHF 350) for ORP surgery in the base case [Hohwü et al. 2011]. In a sensitivity analysis the values 
were varied by ± 30%. 

Additional background information: it was difficult to quantify the costs for reusable instruments 
used during open surgeries, because they may also be used for other indications. In addition, 
disposables like scalpels and pads have low costs. Hohwü et al. reported in 2011 equipment costs 
per operation of EUR 1,884 for RARP and of EUR 316 for ORP [Hohwü et al. 2011]. As a 
comparison, the Ontario HTA report (in its footnote of Table 34) did not apply any equipment-
related costs for ORP [Ontario HTA 2017]. 

 

5.4.6 Reoperations during initial hospital stay for radical prostatectomy and related 
costs 

We included reoperations in the cost model. Wallerstedt et al. reported significant differences in 
reoperation rates (RARP 0.7%, ORP 1.6%) which we used in the base case analysis [Wallerstedt 
et al. 2015]. In a sensitivity analysis the values were varied by ± 30%. In a scenario analysis, we 
set the reoperation rates for RARP and ORP to 0%. 

Additional background information: The LBI report did not conclude differences between RARP 
and ORP and mentioned rates of 1.6% (RARP) versus 1.7% (ORP) with low quality of evidence 
[LBI 2015]. Looking at the references cited in the LBI report, which were Wallerstedt et al. and 
Haglind et al., we could not immediately reproduce the numbers reported in the LBI report 
[Wallerstedt et al. 2015 and Haglind et al. 2015, LBI 2015]. Wallerstedt et al. reported 
reoperations during initial hospital stay being significantly more frequent after ORP (1.6%) than 
after RARP (0.7%) after adjustment for tumour characteristics and lymph node dissection (OR= 
0.31, 95% CI= [0.11,0.90]) [Wallerstedt et al. 2015]. We used these adjusted results in our 
assessment report. 

 

5.4.7 Operation room time and surgery time for radical prostatectomy and related costs 
Total operation room time and surgery time (from skin incision to closure) were included in the 
cost model. Yaxley et al. observed that results for these endpoints were in favour of RARP versus 
ORP [Yaxley et al. 2016]. Table 11 presents the Yaxley et al. results for the base case and the 
derived 95% CI used for the sensitivity analysis. Operation room time was approximately 45 
minutes longer than surgery time. Recovery room time was assumed to be comparable between 
RARP and ORP (about 107 minutes for both based on Yaxley et al.) and was therefore not included 
in the model. 
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Table 11 Operation room time and different surgery times for RARP and ORP  

Parameter Statistic RARP ORP 
Operation room time (min) 
[Yaxley et al. 2016] 

Mean 
95%CI 

246.08 
[237.46, 254.70] 

280.37 
[274.57, 286.17] 

Surgery time (min)  
[Yaxley et al. 2016] 

Mean 
95% CI 

202.03 
[194.00, 210.06] 

234.34 
[228.43, 240.25] 

Abbreviations: CI=confidence interval; min=minutes; ORP=open radical prostatectomy, 
RARP=robot-assisted radical prostatectomy 

 

With regard to surgery and operation room costs, we assumed CHF 1,008.60 as the hourly cost of 
the operation room, based on an estimate provided by University Hospital Basel. In a sensitivity 
analysis, this base case value was varied by ± 30%.  

As a comparison, the hourly UK rate was GBP 1,155.79 (minimum=GBP 376.7, maximum=GBP 
1,574.06) in 2012 [Ramsay et al. 2012] and the hourly Canadian rate was USD 1,278 in the Ontario 
HTA 2017. 

 

5.4.8 Surgical staff for radical prostatectomy and related costs 
Surgical staff was included in the cost model. Feedback from five Swiss hospitals was diverse with 
respect to staff requirements (Appendix 8.5). A possible difference in the number of operating 
surgeons between RARP and ORP would have implications for the overall cost difference between 
the interventions. We assumed in the base case that for both RARP and ORP, one main operating 
surgeon and one assisting surgeon would be necessary. In the one-way sensitivity analyses, two 
main operating surgeons were first assumed for RARP and in another sensitivity analysis for ORP. 
The same approach was applied for the number of assisting surgeons. The University Hospital 
Basel estimated mean hourly rates for main operating and assisting surgeons of CHF 129.60 which 
we applied for the base case for both RARP and ORP surgeons. Information on higher cost rates 
for RARP operating surgeons than for ORP operating surgeons was not available and therefore 
not assumed. In a sensitivity analysis, the applied hourly rate was varied by ± 30%. 

In addition, we assumed that apart from surgeon costs and anaesthesia costs (see next chapter), 
other staff costs of the operation room team would already be included in the estimated operation 
room costs of CHF 1,008.60 obtained from the University Hospital Basel, based on the description 
received from there. 

 

5.4.9 Anaesthesia staff for radical prostatectomy and related costs 
Anaesthesia staff (anaesthetist, anaesthesia nurse) were included in the cost model as their costs 
were not contained in the above-mentioned operation room hourly cost estimate obtained from 
the University Hospital Basel. The University Hospital Basel estimated mean hourly rates for 
anaesthetists of CHF 129.60 and for anaesthesia nurses of CHF90, which we applied in the base 
case. In a sensitivity analysis, these values were varied by ± 30%. 

 

Again, based on feedback from the University Hospital Basel, we assumed the need of 

1) 1 assistant surgeon and 1 nurse immediately before and after the surgery start and end 
(during the remaining operation room time) as well as additionally a senior surgeon during 
half of this time.  
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2) 1 assistant surgeon and 60% of a nurse during the actual surgery time (from skin incision to 
closure) 

 

5.4.10 Length of hospital stay for radical prostatectomy and related costs 
Length of hospital stay for radical prostatectomy was included in the cost analysis. We used length 
of hospital stay of 6.59 days for RARP and of 8.38 days for ORP, based on the SHS 2015. This 
resulted in a difference of 1.79 days utilised in our base case analysis and the corresponding 95% 
CIs for the sensitivity analyses. 

Additional background information: RARP showed a likely reduction in the length of hospital stay 
(moderate certainty) by 1.7 days in comparison to ORP in the Cochrane Review [Ilic et al. 2017]. 
This is also in accordance with the LBI report stating a shortening of the total hospital stay by 1.5 
days for robot-assisted surgery [LBI 2015]. It is worth mentioning that an additional analysis 
revealed a shrinkage of this shortening from 0.3 to 0.8 days by taking only the 4 most recent 
studies into consideration.  

As the corresponding unit costs, we assumed CHF 1,503.09 for a 1 bed-day in a Swiss hospital 
based on data from the University Hospital Basel. For comparison, the UK HTA report [Ramsay et 
al. 2012] used GBP 255 as the relevant cost tariff per bed day [Ramsay et al. 2012]. Multiplying 
the UK price of GBP 255 with the applicable Purchasing Power Parity and inflating it to 2017 
prices would yield CHF 453 [OECD 2018]. The Ontario HTA assumed a rate of CAD 1,037 per day 
for a surgical bed. 

 

5.4.11 Adverse events for radical prostatectomy and related costs 
Early AEs were included in the cost analysis. The adverse events were assumed to be resolved 
within three months according to Ramsay et al. 2012. Yaxley et al. showed significant differences 
between intraoperative AEs (p=0.02) for RARP (2%) and ORP (8%), as reflected in the Cochrane 
Report [Yaxley et al. 2016, Ilic et al. 2017]. For postoperative complications, the authors also 
reported a p-value of 0.05 indicating a tendency of RARP (4%) leading to a smaller rate of 
postoperative AEs in comparison to ORP (9%). Intraoperative AEs from Yaxley et al. were added 
to their postoperative grade II AEs [Yaxley et al. 2016]. Thereby, we derived perioperative AEs. 
This was done in order to make the AEs reported by Yaxley et al. more comparable to the UK HTA 
perioperative AEs [Ramsay et al. 2012]. Also, we assumed that intraoperative AEs consist 
primarily in bleeding events which are a grade II AE. 

Table 12 presents the derived perioperative AEs classified into AEs grades I to IVa which were 
assumed for the base case analysis. The table also shows the derived 95% CIs used for the 
sensitivity analysis as well as the perioperative AEs from Ramsey et al. utilised in a scenario 
analysis [Ramsey et al. 2012]. 
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Table 12 Modelled AEs for base case and sensitivity analysis 

Perioperative 
AEs 

Base case 
 

Adapted intraoperative AEs 
and perioperative grade II AEs 

[Yaxley et al. 2016/ Ilic et al. 
2017] 

Derived 95% CIs 
for base case 

 
 
 
 

Predicted event 
rates 

[Ramsay et al. 
2012] 

 RARP (N=157) ORP (N=151) RARP ORP RARP ORP 

I 3% (n=4) 4% (n=6) [1%, 5%] [1%, 7%] 2.1% 4.2% 

II 3% (n=5) 10% (n=15) [0%, 6%] [5%, 15%] 3.9% 17.5% 

IIIa 1% (n=1) 1% (n=2) [0%, 2%] [0%, 3%] 0.5% 1.8% 

IIIb 0 (n=0) 2% (n=3) [0%, 0%] [0%, 4%] 0.9% 2.5% 

IVa 0 (n=0) 1% (n=2) [0%, 0%] [0%, 3%] 0.6% 2.1% 

Abbreviations: AE=adverse event; CI=confidence interval; ORP=open radical prostatectomy; 
RARP=robot-assisted radical prostatectomy 
 

As additional background information, Table 13 reports the probabilities for specific AEs reported 
by Ramsay et al., covering anastomotic leak, infections, and some more [Ramsay et al. 2012]. 
Except in the case of ileus, there seemed to be a trend for RARP to have fewer perioperative AEs 
in comparison with ORP. AEs that occurred most often after ORP were blood transfusions as 
reported. The predicted number of grade II perioperative AEs for ORP reached 17.5% as shown 
in Table 12.  

 

Table 13 Predicted event probabilities for perioperative AE [UK HTA report, Ramsay 
et al. 2012] 

Postoperative AE  Assigned 
Clavien-Dingo 
category (UK) 

UK HTA 
prediction RARP 

UK HTA predictions 
ORP 

Anastomotic leak 
I 

1% 3.3% 
Infection 0.8% 4.8% 

Ileus 

II 

1.1% 0.9% 

Blood transfusion 3.5% 22.7% 

Deep-vein thrombosis 0.6% 1.4% 

Lymphocele IIIa * 

Organ injury IIIb 0.4% 0.8% 

Pulmonary embolism IVa 0% <1% 

* Not reported directly in UK HTA, but numbers can be derived from Table 12 AE Grade IIIa,  
because the UK HTA report lists in Appendix 10 mostly lymphocele as Grade IIIa. 
Abbreviations: ORP=open radical prostatectomy; RARP=robot-assisted radical prostatectomy; 
UK=United Kingdom 
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In the absence of Swiss cost information, we assigned Swiss AE costs solely through an assumption 
of additional bed-days in alignment with the procedure developed in Ramsay et al. 2012. For 
Switzerland, we assumed the same number of additional bed-days for AE grades I to IVa as 
Ramsey et al. did for the UK [Ramsay et al. 2012].  

 

Table 14 Additional bed-days assumed for each AE category  

Assigned Clavien-Dingo 
category of perioperative AEs 

Number of additional 
bed-days (in UK* and CH) 

Derived Swiss costs per 
perioperative AE (in CHF) 

I 1 1,503.09 

II 2 3,006.18 
IIIa 3 4,509.27 

IIIb 3 4,509.27 
IVa 4 6,012.36 

* Ramsay et al. 2012 
Abbreviations: AE=Adverse event; CHF=Swiss francs; UK=United Kingdom 
 

We additionally assumed that every AE type would only happen once per patient. Since AEs were 
assumed to be resolved within 3 months, the same AE costs resulted for the base case time horizon 
of 12-months as for the 3-month and 6-month time horizons. 

 

5.4.12 Persistent AEs 
Longer term complications such as bladder neck contracture, urinary incontinence, and sexual 
dysfunction were not assumed to be resolved within 3 months and require specific management 
like for example, endoscopic bladder neck incision, drug treatment, or device implantation. 
Recovery of sexual and urinary function can take up to a year [Ramirez et al. 2016]. We considered 
urinary incontinence, erectile dysfunction, and bladder neck contracture for inclusion into the 
cost model. 

 

5.4.13 Urinary incontinence and related costs 
Urinary incontinence was only considered in a scenario analysis assuming a higher continence 
rate after RARP surgery than after ORP. Given the high variability and inconclusive results of many 
different literature sources across 3-month, 6-month, and 12-month time points (as outlined in 
Appendix 8.7), we did not include urinary incontinence in the base case analysis. This is consistent 
with the fact that for urinary quality of life, there was no evidence of a difference between RARP 
and ORP in the Cochrane Review, with moderate certainty. For more details on the scenario 
analysis please refer to chapter 5.4.25. 
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5.4.13.1 Erectile dysfunction and related costs 
Postoperative erectile dysfunction is an endpoint which is not easy to compare across studies, 
because many different definitions of erectile dysfunction exist. Given the high variability and 
inconclusive results of many different literature sources across 3-month, 6-month, and 12-month 
time points (as outlined in Appendix 8.8), we did not include erectile dysfunction in the base case 
analysis. This is consistent with the fact that for sexual quality of life there was no evidence for a 
difference between RARP and ORP in the Cochrane Review with moderate certainty. However, a 
higher erectile function rate after RARP surgery was assumed in the same scenario analysis that 
also assumed better urinary continence. For more details on the scenario analyses please refer to 
chapter 5.4.25. 

 

5.4.13.2 Bladder neck contracture and related costs 
As for urinary incontinence and erectile dysfunction, no statistically significant difference in the 
occurrence of bladder neck contracture was assumed in the base case analysis. Bladder neck 
contracture was considered in the same scenario analysis as urinary incontinence and erectile 
dysfunction. For more details on the scenario analysis please refer to chapter 5.4.25. 

 

5.4.14 Pelvic lymphadenectomy and related complications 
PLND was considered for inclusion in the cost model as it may increase overall complication rates 
depending on the PLND type (limited, extended) performed. The EAU guideline for prostate 
cancer states that extended PLND increases overall complication rates to 19.8% and limited PLND 
to 8.2%.  

Limited or extended PLND may be easier or more complicated to perform with RARP or ORP. Since 
no evidence was found in the literature proving that type of surgery (RARP or ORP) has an effect 
on the outcome of a PLND, and given that data or assumptions quantifying the exact implications 
of PLND on AEs was not available, PLND was only included as an indirect parameter in the model 
in the following way: assuming the same patient population and AE rate as in Yaxley et al., the 
same numbers of limited and extended PLND and their impact on AEs were automatically applied 
[Yaxley et al. 2016]. The number of AEs could additionally be varied in the model depending on 
other assumed percentages of limited and extended PLND and their impact on the number of AEs. 

 

5.4.15 Oncological outcomes 
Oncological outcomes like overall survival, prostate cancer-specific survival, recurrence free 
survival, or prostate cancer recurrence were not included in our de novo cost model. The Cochrane 
Review for radical prostatectomy concluded that there was a lack of high-quality and long-term 
evidence to inform the comparison of oncological outcomes [Ilic et al. 2017].  

In comparison, the LBI report stated a lack of controlled studies with a sufficient sample size and 
sufficiently long follow-up to derive a conclusion with regard to oncological endpoints [LBI 2017]. 
Finally, the UK HTA report [Ramsay et al. 2012] concluded that there was limited published data 
on long-term efficacy of robot-assisted and laparoscopic radical prostatectomy in reducing 
morbidity, and no data comparing mortality from prostate cancer. 
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5.4.16 Postoperative pain after radical prostatectomy 
Postoperative (post-OP) pain was considered for inclusion in the cost model. Our assessment did 
not include post-OP pain after 1 day and 1 week. We assumed a minimal impact of postoperative 
pain-related costs on overall costs as well as on the cost difference between RARP and ORP. In 
addition, the quantification of the amount of medication needed to reduce the pain score by 1 unit 
on the surgical pain scale, as utilised in Yaxley et al., would be difficult [Yaxley et al. 2016]. 

Additional background information: the LBI report as well as the three studies from the health 
economic systematic literature review [Cooperberg et al. 2003, Hohwü et al. 2011, Ontario HTA 
2017] did not consider postoperative pain. 

 

5.4.17 Medication costs (anaesthetics and antibiotics) 
We assumed that anaesthetic costs and antibiotic costs would be comparable between RARP and 
ORP. The model did therefore not consider these costs. 

 

5.4.18 Time of catheter removal 
Time of catheter removal did not show a difference between RARP and ORP [Yaxley et al. 2016]. 
The model did therefore not consider this parameter and related costs. 

 

5.4.19 Hospital readmissions  
There were no significant differences in hospital readmissions observed between RARP and ORP 
for this outcome, based on short-term 3 months outcomes in Yaxley at al. and in Wallerstedt et al. 
[Yaxley at al. 2016, Wallerstedt et al. 2015]. The model did therefore not consider these costs. 

 

5.4.20 Urinary and sexual quality of life after radical prostatectomy 
Urinary quality of life and sexual quality of life were considered for this cost analysis, but were 
finally not included since there was no evidence for a difference between RARP and ORP as stated 
in the Cochrane Review with moderate certainty [Ilic et al. 2017]. 

 

5.4.21 Outpatient visits and home care visits by community nurses 
Outpatient visits and home care visits by community nurses were considered for inclusion in the 
cost model. Both were finally not taken into further consideration. 

With regard to outpatient visits, Hohwü et al. assumed 3 follow-up visits during the first 
postoperative year at 3, 6, and 12 months [Hohwü et al. 2011]. Healthcare could be sought more 
often in case of a difference in postoperative AEs between RARP and ORP leading to a higher 
number of outpatient visits. In general, attributable costs for few additional outpatient visits due 
to a difference in AEs during 3 to 12 months after surgery were assumed to be small. The 
parameter has therefore not been included in the cost model.  

The same applies to imaging and physiotherapy costs, which were also assumed to be similar 
between RARP and ORP groups. 
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5.4.22 Length of time away from work 
Length of time away from work was considered for inclusion in the cost model for radical 
prostatectomy. The final decision was not to include length of time away from work in the base 
case analysis, but only in a scenario analysis representing the societal perspective. The reason for 
non-inclusion in the base case was that Yaxley et al. did not observe a difference between RARP 
and ORP in terms of length of time away from work in days, measured at 12 weeks post-surgery 
in patients in full-time or part-time positions at the time of surgery [Yaxley et al. 2016]. 

 

5.4.23 Elements and analyses originally planned, but finally not considered 
Some data or analyses were originally planned to be included, but finally not included in the 
assessment report: 

- A hospital perspective was finally not implemented due to missing information on the 
relationship of hospital reimbursement and hospital expenditures. 

 

5.4.24 Summary of main assumptions 
For the modelling of costs, we made the following key assumptions: 

- The model did not calculate the overall costs for RARP and ORP surgery in Switzerland. Rather, 
it focused on parameters which were expected to lead to cost differences between the two 
types of surgeries. 

- We assumed that the same number of RARP and ORP surgeries were performed in the same 
patients, in order to be able to directly compare their costs. 

- Hospital readmissions were excluded since no significant differences between RARP and ORP 
could be shown for this outcome in Yaxley et al. [Yaxley et al. 2016]. 

- There was no perioperative mortality for either surgery assumed. 

- Number of RARP and number of ORP operations per hospital already included re-operations. 
For example, 200 RARP per clinic and a reoperation rate of 0.6% would lead to 200*(1-0.006) 
≈ 199 operated patients. We also assumed that reoperations could only happen during the 
initial hospital stay, but not afterwards as described in Wallerstedt et al. 2015. 

- The model assumed that the same surgery type (RARP or ORP) was performed for a 
reoperation. 

- Due to the very small number of RARP to ORP conversions found in the literature, the model 
did not allow for conversions. 

- For reoperations, perioperative AEs were allowed in the model only after the second surgery. 
It would have made sense to include intraoperative AEs twice. However, this was not possible 
since intraoperative AEs could not be separated from perioperative AEs. 

- Costs for AEs were solely assigned through additional bed-days. They were independent of 
the chosen time horizon since they were assumed to be resolved within 3 months. 

- For urinary incontinence and erectile dysfunction, we assumed no other treatments than self-
management using incontinence pads and drug treatment with sildenafil and alprostadil for a 
time horizon of up to 1 year. 
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- Recovery room time was assumed to be comparable between RARP and ORP (about 107 
minutes for both based on Yaxley et al.) and was therefore not included in the model [Yaxley 
et al. 2016]. 

- The cost model assumed that all assistant and main operating surgeon(s) were present during 
the whole surgery time (skin incision to closure). Medical staff in the operation room except 
for anaesthesia was assumed to be comparable and was therefore not included.  

- We assumed the same hourly rate for RARP and ORP operating surgeons. Information on 
higher cost rates for surgeons performing RARPs than for surgeons performing ORPs was not 
available. 

- We further assumed anaesthesia costs for 1.5 surgeons and 1 nurse outside the surgery time 
(during the remaining operation room time, directly before and after surgery start and end) 
and 1 surgeon and 60% of a nurse during the actual surgery time. 

- Costs for AEs were solely assigned through additional bed-days. They were independent of 
the chosen time horizon since they were assumed to be resolved within 3 months. 

- One single robot per hospital was assumed. 

- The capital costs of a robot were annualised using straight-line depreciation over the time 
horizon. 

- The model assumed a discount rate of 3% for the annuitisation of the capital expenditure, but 
also allowed the user to change the discount rate to 0% and to 5%. 

- The lifetime of the robot and its equipment was assumed seven years. Sometimes, the lifetime 
of the endoscope is only assumed as five years [UK HTA by Ramsay et al. 2012]. In this case, it 
would need to be replaced earlier leading to higher RARP costs. 

- The model assumed maintenance costs from the second year onwards until the end of the 
robot lifetime. 

- Service contract costs for the da Vinci Surgical System and costs of disposables remained 
constant over time, and there were no cost differences between hospitals. 

- Capital, maintenance, and overhead costs were shared when the robotic system was also used 
by other indications in the same hospital. The model assumed the same robot-related costs 
for RARPs and robot-assisted surgeries for other indications. 

- Usually, overhead costs of 30% are assumed. Since our cost estimate of the hourly rate of the 
operation room already included overhead costs, we set our separately listed overhead cost 
to “not applicable”, but left the flexibility of additional overhead costs in the model. 

- We further assumed the use of the same operation room for RARPs and ORPs and that there 
were no costs necessary to upgrade an operation room to conduct robot-assisted surgeries.  

- The robot and its equipment costs was made visible in the results. Their exclusion covers the 
fact of a possible donation or state funding. 

- We did not consider costs for sterilization or waste of surgical materials. 

- There was no residual value at the end of the surgical system’s service life. 

- We did not include costs of equipment failure. 
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5.4.25 Scenario analyses 
In the following scenario analyses, all base case #1 assumptions (50 RARPs, 25 other robot-
assisted surgeries, main assumptions as outlined in chapter 5.4.24, parameter values as outlined 
in Table 16) were applied, apart from the deviations described. 

Scenario analysis 1 (including persistent AEs) 
In a first scenario analysis, we included the persistent AEs urinary incontinence, erectile 
dysfunction, and bladder neck contracture (as introduced in 5.4.12).  

For urinary incontinence, we used the assumptions on occurrence of Cooperberg et al. for 3 
months (RARP: 19%, ORP: 32%) and 6 months (RARP: 9%, ORP: 24%) postoperatively and of 
Ramsay et al. at 12 months after surgery (RARP: 4.5%, ORP: 10.9%) as summarised in Table 16 
[Cooperberg et al. 2013, Ramsay et al. 2012]. For urinary incontinence, the model integrated in 
this scenario analysis self-management through pads in a yearly one-off cost of CHF 835. 

Additional background information: for urinary incontinence of medium severity, santésuisse 
assumed a mean number of 3 absorbent pads per day with a throughput of 500 ml [Santesuisse 
2018]. Costs at the pharmacy were estimated as CHF 835 per person per year. Urinary sphincter 
implantation was not considered since the model’s maximum time horizon was 12 months and 
implantations are generally performed at 12 months at the earliest. In addition, the occurrence of 
urinary sphincter implantations after more than one year is considered as very low (e.g. 5% 
assumed in Close et al. 2013). The yearly cost for self-management was broken down to quarterly 
costs and multiplied with the percentage of urinary incontinence at 0, 3, 6, and 12 months, for 
each type of surgery. We assumed that directly after catheter removal, all patients would suffer 
from urinary incontinence.  

For erectile dysfunction, Table 15 lists the assumed rates of postoperative erectile dysfunction 
based on the occurrences reported in Cooperberg et al. 2013. 

 

Table 15 Postoperative erectile dysfunction estimates for scenario analysis based on 
Cooperberg et al. 2013 

Potency (%) after radical 
prostatectomy 

3 months 6 months 12 months 

RARP No difference 
66% 

50% 42% 

ORP 63% 58% 

Abbreviations: ORP=open radical prostatectomy; RARP=robot-assisted radical prostatectomy 
 

We also assumed that 97% of all men with erectile dysfunction during the first postoperative year 
would take drug treatment as in Close et al. [Close et al. 2013]. Following the UK HTA report, we 
defined drug treatment as oral medication of sildenafil 100mg one weekly (Viagra®, Pfizer Inc., 
USA) in 82% of all men with erectile dysfunction, and intrapenile medication with intracavernosal 
injections of alprostadil 20 µg once weekly (Caverject®, Pfizer Inc., USA) in 15% of the cases 
[Ramsay et al. 2012].  

Additional information: the percentages of men with erectile dysfunction at 0, 3, 6, and 12 months 
were multiplied with the percentages of sildenafil and alprostadil treatment. It was assumed that  

- All men suffered from erectile dysfunction for the first 3 months after surgery (timespan 0-3) 
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- The rates of erectile dysfunction would stay constant for 3 consecutive months leading to time 
spans of 0-3, 3-6, 6-9, 9-12 months 

- The rate at 12 months would correspond to the rate at 9 months (timespan 9-12) 
 

We assumed that the drugs would be taken until the end of the chosen time horizon of 3, 6, or 12 
months. Since men would not be eligible for penile prosthesis before at least 12 months, 
implantations were beyond the time horizon of this assessment and were therefore not included. 
In addition, implantations of penile prostheses after 1 year are expected to be rare (e.g. 0.2% 
assumed in Close et al. 2013). This assessment did not assume the early use of phosphodiesterase-
5 inhibitors in penile rehabilitation, because its early use remains controversial resulting in a lack 
of clear recommendations as outlined in the EAU guideline [EAU guideline prostate cancer]. 

Swiss drug costs were obtained from the Swiss speciality list (“Spezialitätenliste”). With regard to 
alprostadil, we extracted a Swiss public price of CHF 54.20 for two 20µg Caverject DC injections, 
implying CHF 27.10 for one injection.  

Sildenafil 100mg (once weekly) was not indexed on the Swiss specialty list, only sildenafil 20mg 
(CHF 701.3 for 90 tablets of 20mg, CHF 7.79 per tablet). Since the price for alprostadil 20µg was 
the same on the Swiss speciality list than on the online Adler pharmacy shop (www.adlershop.ch 
accessed on July 2018), we assumed the same price for sildenafil 100mg too. We therefore 
extracted from the Adlershop a Swiss price of CHF 6.93 for one 100mg tablet (CHF 166.40 for 24 
Sildenafil Axapharm 100 mg tablets). Assuming 13 calendar weeks in one quarter, alprostadil 
quarterly costs were therefore CHF 352.30 and sildenafil quarterly costs were CHF 90.09. 

For bladder neck contracture, we assumed a 1% prevalence of bladder neck contractures at 12 
months after RARP, and a 4.9% prevalence after ORP following Ramsay et al. 2012. In addition, 
we assumed a one-off treatment cost of CHF 5,890 derived from Fallkosten DRG 2014 
(https://www.bfs.admin.ch/bfsstatic/dam/assets/2422598/master, accessed on July 2918), 
based on SwissDRG L06B – “Kleine Eingriffe an der Harnblase”. 

As additional background information, the 2008-unit price assumed in the UK HTA was GBP 1,269 
[Ramsay et al. 2012]. Multiplying this price with the applicable Purchasing Power Parity and 
inflating it to the year 2017 yielded an annual one-off cost of CHF 2,673. This cost, transferred 
from the UK, was regarded as too small for Switzerland. 

Scenario analysis 2 (without robot costs, favouring RARP) 
In a second scenario analysis, we excluded the costs of purchasing the robot system, assuming 
that the robot was donated to the hospital. 

Scenario analysis 3 (societal perspective) 
In a third scenario analysis, days away from work and the related societal losses of productivity 
were included in the cost model. 

The mean number of days away from work for each intervention group as reported in Yaxley et 
al. was multiplied with the average daily income of a male Swiss aged 55 to 65 years, adopting a 
human capital approach [Yaxley et al. 2016]. Only very few cases of radical prostatectomy occur 
in men under 55 [SFSO 2016]. In addition, the median age at diagnosis was 69 years [SFSO 2016]. 
We therefore assumed that approximately 40% of men with radical prostatectomy would be 
under full or part-time employment (≤65 years) at the time of surgery. We further assumed that 
the median yearly income of men aged between 55 year and retirement would be CHF 89,292 per 
year [SFSO 2007]. We did not include the costs of informal care by relatives. 

http://www.adlershop.ch/
https://www.bfs.admin.ch/bfsstatic/dam/assets/2422598/master
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Scenario analysis 4 (different AEs) 
In a fourth scenario analysis, we used the occurrence of AE grades I to V from the UK HTA report, 
as reported in Table 12 [Ramsay et al. 2012]. 

Scenario analysis 5 (operation room time and surgery time, favouring ORP) 
Since there is controversy with regard to whether RARP or ORP have a shorter mean surgery time, 
we assumed a shorter operation time for ORP in a scenario analysis favouring ORP, based on the 
results published in Wallerstedt et al. [Wallerstedt et al. 2015].  

In this fifth scenario analysis, we therefore used the surgery times of Wallerstedt et al. and added 
45 minutes to the surgery times of ORP and RARP in order to obtain an estimation of the total 
operation room time.  

Scenario analysis 6 (additional overhead costs) 
In a sixth scenario analysis, we added overhead costs (+30%) to the robot costs in the RARP group. 

Scenario analysis 7 (No reoperations) 
In a last scenario analysis, we set the reoperation rates for RARP and ORP to 0%. 

Table 16 summarises all input parameters for the base case and the sensitivity analyses, whereas 
Table 17 summarises all input parameters for the scenario analyses.
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Table 16 Summary of model input parameters for base case and sensitivity analyses for radical prostatectomy 

Input Point 

estimate 

(base 

case) 

Sensitivity analysis Point 

estimate 

(base 

case) 

Sensitivity analysis Comment / Source 

Low High Low High 

 RARP ORP  

PART I: CLINICAL        

Time horizon (months) 12      Holds for complete model (3 and 6 months in possible scenario analyses) 

Robot use for radical prostatectomy per 

year and clinic 

50 (100) 35 65     

Total robot use per clinic per year 75 (100) 50 500    Robot use for other indications in the same hospital 

Number of ORP per clinic per year    50 20 300 Assumed the same as for robot-assisted surgeries 

Annuitisation factor for the robotic 

equipment 

3%      Can be varied in scenario analyses to 0% and 5% 

        

SURGERY        

Surgery time (skin incision to closure in 

min) 

202.03 194.00 210.06 234.34 228.43 240.25 Yaxley at al. 2016 Table 3 

RARP: SD=51.36, ORP: SD=37.07 

202.03 ± 1.96*51.36/sqrt(157)=[194.00,210.06] 

234.34 ± 1.96*37.07/sqrt(151)=[228.43,240.25] 

Total operation room time (min)  246.08 237.46 254.70 280.37 274.57 286.17 Yaxley at al. 2016 Table 3 

RARP: SD=55.12, ORP: SD=36.36 

246.08 ± 1.96*55.12/sqrt(157)=[237.46,254.70] 

280.37 ± 1.96*36.36/sqrt(151)=[274.57,286.17] 

Robot Life Expectancy (number of 

years)  

7 5 10    LBI 2015 

Number of main operating surgeon(s)  1 1 2 1 1 2 Feedback from 5 Swiss hospitals 

Number of assisting surgeon(s) 1 1 2 1 1 2 Feedback from 5 Swiss hospitals 

        

DESCRIPTORS OF CARE        

Total length of hospital stay (days) 6.59 6.42 6.75 8.38 8.12 8.63 SHS 2015 
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Input Point 

estimate 

(base 

case) 

Sensitivity analysis Point 

estimate 

(base 

case) 

Sensitivity analysis Comment / Source 

Low High Low High 

 RARP ORP  

Reoperations during initial hospital stay 

(%) 

0.7% 0.5% 0.9% 1.6% 1.1% 2.1% Wallerstedt et al. 2015. Central value ±30% for sensitivity analyses 

        

EARLY PERIOPERATIVE AES        

Grade I 3% 1.0% 5.0% 4% 1.0% 7.0% Yaxley et al. 2016 Table 3 and derived 95% CI 

Grade II 3% 0.0% 6.0% 10% 5.0% 15.0% Derived from Yaxley et al. 2016 Table 3, and derived 95% CI 

Grade IIIa 1% 0.0% 2.0% 1 % 0.0% 3.0% Yaxley et al. 2016 Table 3 and derived 95% CI 

Grade IIIb 0% 0.0% 0.0% 2% 0.0% 4.0% Yaxley et al. 2016 Table 3 and derived 95% CI 

Grade IVa 0% 0.0% 0.0% 1% 0.0% 3.0% Yaxley et al. 2016 Table 3 and derived 95% CI 

        

PART II: COSTS (in CHF)       Assuming the same for RARP and ORP if not stated otherwise 

SURGERY COSTS        

Operation room hourly rate 1,008.6 706.0 1,311.2    University hospital Basel (± 30%) 

Main operating surgeon hourly rate 129.6 90.7 168.5    University hospital Basel (± 30%), assuming the same for RARP as for 

ORP 

Assisting surgeon hourly rate 129.6 90.7 168.5    University hospital Basel (± 30%), assuming the same for RARP as for 

ORP 

Anaesthesia surgeon hourly rate 129.6 90.7 168.5    University hospital Basel (± 30%), assuming the same for RARP as for 

ORP 

Anaesthesia care hourly rate 90 63 117    University hospital Basel (± 30%), assuming the same for RARP as for 

ORP 

        

ROBOT AND MATERIAL COSTS        

Robotic system costs 1,800,000 1,000,000 2,600,000    Feedback Intuitive Surgical and 2 Swiss hospitals, LBI report 

Yearly maintenance costs 180,000 126,000 234,000    LBI 2015  

10% of robot costs from 2. year onwards. Sensitivity analysis varied 

±30%, because LBI report range of 8% to 25% was very large 



  

Page 98 

 

Input Point 

estimate 

(base 

case) 

Sensitivity analysis Point 

estimate 

(base 

case) 

Sensitivity analysis Comment / Source 

Low High Low High 

 RARP ORP  

Overhead costs (overall lifetime of the 

robot) 

NA NA NA    University Hospital Basel, Ontario HTA 2017 

Usually 30% of the capital costs of the robot. This assessment set 

overhead costs to not applicable, since they were already included in the 

estimated mean hourly costs of the operation room received from the 

University Hospital Basel 

Reusable surgical equipment costs (10 

times) 

15,626.9 

 

10,938.83 20,315.00 500 350 650 Intuitive Surgical 

Consumable costs (1 time) 700 490 910 350 245 455 Intuitive Surgical and Ramsay et al. 2012 

        

HOSPITAL COSTS        

Hospital stay daily rate (1-bed day) 1,503.09 1,052.16 1,954.02    University Hospital Basel (± 30%) 

        

EARLY PERIOPERATIVE AE COSTS        

Grade I 1,503.09 NA NA    1-add bed day (UK HTA Ramsay et al. 2012) 

Grade II 3,006.18 NA NA    2-add bed days (UK HTA Ramsay et al. 2012) 

Grade IIIa 4,509.27 NA NA    3-add bed days (UK HTA Ramsay et al. 2012) 

Grade IIIb 4,509.27 NA NA    3-add bed days (UK HTA Ramsay et al. 2012) 

Grade IVa 6,012.36 NA NA    4-add bed days (UK HTA Ramsay et al. 2012) 

Abbreviations: AEs=Adverse events; CHF=Swiss francs; CI=confidence interval; ORP=open radical prostatectomy; min=minutes; NA=not applicable; 
RARP=robot-assisted radical prostatectomy 
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Table 17 Summary of model input parameters for scenario analyses for radical prostatectomy 

Input Point estimate 

(base case) 

Point estimate 

(base case) 

Comment / Source 

 RARP ORP  

PART I: CLINICAL    

    

PERSISTENT AES    

Post-OP bladder neck contracture at 12 months (%) 1.0% 4.9% Ramsay et al. 2012 Table 11 

Post-OP erectile dysfunction at 3 months  42.0% 58.0% Cooperberg et al. 2013 Table 1 

Post-OP erectile dysfunction at 6 months 50.0% 63.0% Cooperberg et al. 2013 Table 1 

Post-OP erectile dysfunction at 12 months 66.0% 66.0% Cooperberg et al. 2013 Table 1 

Post-OP urinary incontinence at 3 months  4.5% 10.9% Cooperberg et al. 2013 Table 1 

Post-OP urinary incontinence at 6 months 9.0% 24.0% Cooperberg et al. 2013 Table 1 

Post-OP urinary incontinence at 12 months 19.0% 32.0% Ramsay et al. 2012 Table 11 

Sildenafil erectile dysfunction treatment 82.0% 82.0% Ramsay et al. 2012, Close et al. 2013 Table 1  

Alprostadil erectile dysfunction treatment 15.0% 15.0% Ramsay et al. 2012, Close et al. 2013 Table 1 

    

SOCIETAL PERSPECTIVE (NOT in base case)    

Days away from work 42.71 47.20 For KVG perspective: Yaxley et al. 2016 page 1061 

RARP: mean=42.71 [30.98, 54.45] 

ORP:  mean=47.20 [41.09, 53.30] 

    

PART II: COSTS (in CHF)   Assuming the same for RARP and ORP if not stated otherwise 

    

PERSISTENT AE COSTS PER PATIENT    

Post-OP bladder neck contracture at 12 months 5,890  Fallkosten DRG 2014 

Sildenafil erectile dysfunction treatment 4.85  Spezialitätenliste (http://www.spezialitätenliste.ch/) 

Alprostadil erectile dysfunction treatment 27.10  Spezialitätenliste (http://www.spezialitätenliste.ch/) 

Self-management urinary incontinence treatment (1-off costs 

per patient per year) 

835  Santésuisse (https://www.santesuisse.ch/fileadmin/sas_content/Beilage_2_05.pdf, accessed 

on July 2018) 

    

INDIRECT COSTS    

https://www.santesuisse.ch/fileadmin/sas_content/Beilage_2_05.pdf
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Input Point estimate 

(base case) 

Point estimate 

(base case) 

Comment / Source 

 RARP ORP  

Productivity loss (average salary/year) 89,292  CHF 7,441 per month for men. Swiss Federal Statistical Office 2016 - Gross monthly wage by 

groups of occupations, age and gender 

Abbreviations: AEs=Adverse events; CHF=Swiss francs; DRG=diagnosis related group; ORP=open radical prostatectomy; RARP=robot-assisted radical 
prostatectomy 
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5.5 Model results for radical prostatectomy 

5.5.1 Two base case results 
Table 18 presents the results of base case #1 (assuming 50 RARP and 25 other robot-assisted 
surgeries per hospital and year, as well as a time horizon of 12 months). 

 

Table 18 Result table for base case #1, radical prostatectomy 

 Mean costs per patient and clinic (CHF) 

 RARP ORP 
Difference 

(RARP - ORP) 
Overall per patient 24,495 20,532 3,963 
    
Surgery equipment 8,462 407 8,055 
    Reusables and consumables 2,279 407  
    Robot (base and options) 3,766 0  
    Maintenance 2,417 0  
    
Staff & Operation room 5,878 6,769 -891 
    
Hospital stay 9,975 12,801 -2,826 
    
Perioperative AEs 180 556 -376 

Abbreviations: AEs=Adverse events; CHF=Swiss francs; ORP=open radical prostatectomy; 
min=minutes; RARP=robot-assisted radical prostatectomy 
 

Compared with ORP, RARP was associated with higher costs per patient (CHF 3,963) for 75 robot-
assisted surgeries per year. Costs for surgery equipment were much higher for RARP than for ORP 
(difference of CHF 8,055). In contrast, costs for hospital stay were lower for RARP (difference of 
CHF 2,826) due to a shorter length of stay. Also, staff and operation room costs were lower for 
RARP surgery (difference of CHF 891). Perioperative AE cost were not very different (CHF 376) 
between the two types of surgeries. 

In case of a transfer of the 25 robot-assisted surgeries for other indications on top of the 50 RARP 
in base case #1 (leading to 75 RARP and 0 other robot-assisted surgeries), the same cost results 
per patient were obtained. Only the total number of robot-assisted surgeries per hospital was of 
importance for the average cost-difference between the same number of RARP and ORP. I.e., the 
total number of robot-assisted surgeries could be split between RARP and other robot-assisted 
surgeries without any impact on the cost results per patient. 

Increasing the number of RARP to 100 per year in the base case #2 analysis (with no additional 
use of the robot for other indications) resulted again in higher treatment costs (CHF 2,417) for 
RARP in comparison to ORP surgery. Table 19 shows the details. 
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Table 19 Result table for base case #2, radical prostatectomy 

 Mean costs per patient and clinic (CHF) 

 
RARP ORP 

Difference 
(RARP - ORP) 

Overall per patient 22,949 20,532 2,417 
    
Surgery equipment 6,916 407 6,510 
    Reusables and consumables 2,279 407  
    Robot (base and options) 2,825 0  
    Maintenance 1,813 0  
    
Staff & Operation room 5,878 6,769 -891 
    
Hospital stay 9,975 12,801 -2,826 
    
Perioperative AEs 180 556 -376 

Abbreviations: AEs=Adverse events; CHF=Swiss francs; ORP=open radical prostatectomy; 
min=minutes; RARP=robot-assisted radical prostatectomy 
 

5.5.2 Sensitivity analysis results for radical prostatectomy 
As mentioned previously, we performed three types of sensitivity analyses and investigated the 
impact of input parameter variation on the overall cost difference between RARP and ORP. 

 

5.5.2.1 Variation of number of robot-assisted surgeries for radical prostatectomy 
In the first sensitivity analysis, we varied the number of robot-assisted surgeries per hospital. All 
other base case input parameter values were left unchanged. As illustrated in Figure 4 and Table 
20, an increase in the number of robot-assisted surgeries leads to a decrease in the cost difference 
between RARP and ORR. RARP became less costly than ORP when 209 or more robot-assisted 
surgeries per year were performed with one robot. 
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Figure 4 Cost impact of varying the hospital-level number of robot-assisted surgeries 
per year, starting from base case #1 
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Table 20 Cost impact of varying the hospital-level number of robot-assisted surgeries 
per year, starting from base case #1 

Number of 
robot-assisted 

surgeries 

Mean cost difference 
(RARP-ORP) in CHF 

25 16,329 

50 7,054 

75 3,963 

100 2,417 

125 1,489 

150 871 

175 429 

200 98 

225 -159 

250 -366 

275 -534 

300 -675 

325 -794 

350 -896 

375 -984 

400 -1,061 

425 -1,129 

450 -1,190 

475 -1,244 

500 -1,293 

Abbreviations: CHF=Swiss francs; ORP=open radical prostatectomy; RARP=robot-assisted radical 
prostatectomy 
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5.5.2.2 Variation of the number of robot-assisted surgeries and of surgery and operation 
room time for radical prostatectomy 

In a second sensitivity analysis, we varied simultaneously the total number of robot-assisted 
surgeries per clinic as well as the difference of surgery and operation room times between RARP 
and ORP. The original difference in surgery time between RARP and ORP for base cases # 1 and 2 
was 32 minutes (202 minutes for RARP, 234 minutes for ORP). The corresponding difference in 
operation room time between RARP and ORP was 34 minutes (246 minutes for RARP, 280 
minutes for ORP). The base case RARP surgery time and RARP operation room time were then 
increased by up to 120 minutes additional minutes as well as decreased by up to 120 minutes. The 
The base case ORP surgery time and ORP operation room time were left unchanged. Figure 5 and 
Table 21 show the results.  

For 200 robot-assisted surgeries overall and by applying the surgery and operation room times 
of the base case, our cost model estimated that RARP costed CHF 98 per patient more than for 
ORP. Decreasing the RARP surgery and operation room times by 15 minutes led to a reduction in 
the cost difference. RARP became less expensive than ORP (difference: CHF 267 per patient).  

In general, reducing the RARP surgery and operation room time by 15 minutes and leaving the 
overall number of robot-assisted surgeries per clinic constant, the cost difference per patient 
(RARP-ORP) reduced constantly by CHF 365.  

As an example: for 75 robot-assisted surgeries per year, total costs per patient where CHF 3,963 
higher for RARP than for ORP (base case #1). Reducing RARP surgery and RARR operation room 
time by 15 minutes resulted in CHF 3,597 higher costs per patient for RARP than for ORP. The cost 
difference between the base case #1 and a 15 minutes reduction was CHF 365. Reducing RARP 
surgery and operation room time by another 15 minutes (-30 minutes in comparison to the base 
case #1), resulted in another reduction of CHF 365 in the overall costs per patient (CHF 3,232 
higher total costs per patient for RARP than for ORP). For 75 robot-assisted surgeries per year, 
RARP would remain more expensive than ORP, even if surgery time and operation room time of 
RARP would be reduced by 120 minutes in comparison to the base case assumptions. 

In contrast, when varying the total number of annually performed robot-assisted surgeries, the 
change in the overall cost difference between RARP and ORP was not constant. This fact can 
directly be seen from the curved and not straight line shown in Figure 4. 

. 
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Figure 5 Cost impact of varying the number of hospital-level robot-assisted surgeries as well as RARP operation room and RARP surgery 
time, starting from base case #1 
Base case: RARP surgery time: 202 minutes, ORP surgery time: 234 minutes; RARP operation room time: 246 minutes, ORP operation room time: 280 
minutes. Abbreviations: CHF=Swiss francs; min=minutes; ORP=open radical prostatectomy; RARP=robot-assisted radical prostatectomy 
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Table 21 Cost impact of varying the number of hospital-level robot-assisted surgeries as well as RARP operation room and RARP surgery 
time, starting from base case #1 

  Number of robot-assisted surgeries per year 
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120 9,978  6,886  5,340  4,413  3,794  3,353  3,021  2,764  2,558  2,389  2,249  2,130  2,028  1,939  1,862  1,794  1,733  1,679  1,630  

105 9,612  6,521  4,975  4,047  3,429  2,987  2,656  2,398  2,192  2,024  1,883  1,764  1,662  1,574  1,497  1,428  1,368  1,314  1,265  

90 9,247  6,155  4,609  3,682  3,064  2,622  2,291  2,033  1,827  1,658  1,518  1,399  1,297  1,209  1,131  1,063  1,002  948  899  

75 8,881  5,790  4,244  3,316  2,698  2,256  1,925  1,668  1,461  1,293  1,152  1,033  931  843  766  698  637  583  534  

60 8,516  5,424  3,878  2,951  2,333  1,891  1,560  1,302  1,096  927  787  668  566  478  400  332  272  217  169  

45 8,151  5,059  3,513  2,586  1,967  1,526  1,194  937  731  562  421  303  201  112  35  -33  -94  -148  -197  

30 7,785  4,693  3,148  2,220  1,602  1,160  829  571  365  197  56  -63  -165  -253  -330  -399  -459  -513  -562  

15 7,420  4,328  2,782  1,855  1,236  795  464  206  -0  -169  -309  -428  -530  -619  -696  -764  -825  -879  -928  

0 7,054  3,963  2,417  1,489  871  429  98  -159  -366  -534  -675  -794  -896  -984  -1,061  -1,129  -1,190  -1,244  -1,293  

-15 6,689  3,597  2,051  1,124  506  64  -267  -525  -731  -900  -1,040  -1,159  -1,261  -1,349  -1,427  -1,495  -1,555  -1,610  -1,658  

-30 6,323  3,232  1,686  759  140  -301  -633  -890  -1,096  -1,265  -1,406  -1,524  -1,626  -1,715  -1,792  -1,860  -1,921  -1,975  -2,024  

-45 5,958  2,866  1,321  393  -225  -667  -998  -1,256  -1,462  -1,630  -1,771  -1,890  -1,992  -2,080  -2,157  -2,226  -2,286  -2,340  -2,389  

-60 5,593  2,501  955  28  -591  -1,032  -1,363  -1,621  -1,827  -1,996  -2,136  -2,255  -2,357  -2,446  -2,523  -2,591  -2,652  -2,706  -2,755  

-75 5,227  2,136  590  -338  -956  -1,398  -1,729  -1,987  -2,193  -2,361  -2,502  -2,621  -2,723  -2,811  -2,888  -2,956  -3,017  -3,071  -3,120  

-90 4,862  1,770  224  -703  -1,321  -1,763  -2,094  -2,352  -2,558  -2,727  -2,867  -2,986  -3,088  -3,176  -3,254  -3,322  -3,382  -3,437  -3,486  

-105 4,496  1,405  -141  -1,068  -1,687  -2,128  -2,460  -2,717  -2,923  -3,092  -3,233  -3,352  -3,453  -3,542  -3,619  -3,687  -3,748  -3,802  -3,851  

-120 4,131  1,039  -506  -1,434  -2,052  -2,494  -2,825  -3,083  -3,289  -3,457  -3,598  -3,717  -3,819  -3,907  -3,984  -4,053  -4,113  -4,168  -4,216  
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5.5.2.3 One-way deterministic sensitivity analysis for radical prostatectomy  
In a deterministic sensitivity analysis, we varied all model parameter values individually that 
could have an effect on the overall difference between RARP and ORP costs per patient. The 
variables surgery time and operation room time were also varied. However, since these two 
variables are correlated, their individual variation might be questionable. We verified that surgery 
time was always shorter than operation room time, for both RARP and ORP, when applying lower 
and upper sensitivity limits. 

Figure 6 presents the results in a tornado diagram. The orange bars illustrate the cost difference 
for the low parameter values chosen, and the green bars the cost difference for the high parameter 
values. The ten most influential variables for the costs difference of RARP – ORP are additionally 
presented in Table 22, in descending order. 

The most influential elements were robot system costs, operation room hourly rate for RARP and 
for ORP, annual robot-assisted use per hospital, and robot life expectancy. Robot system cost and 
robot life expectancy were the only parameters that were varied by more than ± 30%. 

In more detail: robot life expectancy was varied by (-29%+42%) of its base value (5 years). Robot 
system cost was varied by ±44% of its base value (CHF 1,800,000).  
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Figure 6 Tornado diagram of one-way sensitivity analysis, RARP versus ORP 
Abbreviations: CHF=Swiss francs; RARP=robot-assisted radical prostatectomy; ORP=open radical 
prostatectomy 
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Table 22 Tornado one-way sensitivity results of the 10 most influential parameters 

 Input Cost difference in CHF 
(RARP-ORP) 

Parameter Default Lower Upper Lower Upper 

Robotic system costs 1,800,000 1,000,000 2,600,000 2,289 5,637 

Open operation room hourly 
rate 

1,008.6 706 1,311.2 5,400 2,526 

Robot use/year per clinic 50 35 65 5,508 2,932 

Robot-assisted operation 
room hourly rate 

1,008.6 706 1,311.2 2,713 5,212 

Robot life expectancy 
(number of years) 

7 5 10 5,320 2,947 

Hospital stay daily rate (1-bed 
day) (CHF) 

1,503.09 1,052.16 1,954.02 4,810 3,115 

Yearly maintenance costs 
robotic system (CHF) 

180,000 126,000 234,000 3,238 4,688 

Robot use other indications 25 17.5 32.5 4,650 3,401 

Reusable surgical equipment 
costs (10 times) (CHF) 

1,5626.9 1,0938.83 2,0315 3,491 4,435 

Total length of hospital stay 
(days) – ORP 

8.38 8.12 8.63 4,360 3,581 

Abbreviations: CHF=Swiss francs; ORP: open radical prostatectomy; RARP: robot-assisted radical 
prostatectomy 
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5.5.3 Scenario analysis results 
We investigated the impact of seven different scenarios as described in chapter 5.4.25. 

 

Table 23 shows the results. 

 

Table 23 Scenario analysis results for radical prostatectomy 

 Mean costs per patient and clinic (CHF) 

Scenario analyses RARP ORP 
Difference 

(RARP - ORP) 
Overall per patient (Base case #1) 24,495 20,532 3,963 

Scenario 1 – Persistent AE    
Overall per patient 25,157 21,533 3,624 
Bladder neck contracture  
Urinary incontinence  

59 
277 

289 
348 

-230 
-72 

Erectile dysfunction 327 364 -37 
    

Scenario 2 – No robot costs    
Overall per patient  20,729 20,532 196 
Robot (base & options) 3,766   
    

Scenario 3 – Societal perspective    
Overall per patient  28,674 25,151 3,523 
Days away from work 4,179 4,619 -439 
    

Scenario 4 – UK HTA AEs    
Overall per patient  24,563 20,886 3,677 
Perioperative AEs 248 909 -661 
    

Scenario 5 – Different operation room 
time 

   

Overall per patient 23,857 17,281 6,576 
Staff & Operation room 5,240 3,518 1,722 
    

Scenario 6 – Additional overhead costs 
for RARP 

   

Overall per patient 25,625 20,532 5,093 
Overhead 1,130   
    

Scenario 7 – No reoperations    
Overall per patient 24,325 20,213 4,112 

Abbreviations: CHF=Swiss francs; ORP: open radical prostatectomy; RARP: robot-assisted radical 
prostatectomy 
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The first scenario analysis included persistent AEs: urinary incontinence, erectile dysfunction, and 
bladder neck contracture. The costs difference of RARP vs. ORP per patient only increased slightly.  

Excluding the costs of the robot purchase in a second scenario analysis led to a clear decrease of 
the costs for RARP (from CHF 24,495 to CHF 20,729). At the same time, the cost difference 
between RARP and ORP reduced from CHF 3,963 to CHF 196. When the hospital did not have to 
purchase the robot, the costs per patient for RARP and ORP were similar under the remaining 
base case assumptions. 

The third scenario analysis included indirect costs related to days away from work. From a 
societal perspective, the cost difference between RARP and ORP would be lower if compared to 
the base case #1 using a KVG perspective. Patients in the ORP group had a higher mean number 
of days away from work. Indirect costs represented 15% of the total costs for RARP and 18% of 
the total costs for ORP. 

The forth scenario analysis used the occurrences of AEs grades I to VIa from the UK HTA report 
as reported in Table 12 [Ramsay et al. 2012]. The overall costs per patient would increase to a 
minimal extent for both types of surgeries. The cost difference between RARP and ORP per patient 
would reduce slightly from CHF 3,963 to CHF 3,677. 

In comparison to the base case scenario, the fifth scenario analysis used a much shorter surgery 
time for ORP (scenario #5: 103 minutes, base case: 234 minutes) and an only slightly shorter 
surgery time for RARP (scenario #5: 175 minutes, base case: 202 minutes). Total costs per patient 
for RARP reduced by CHF 638, whereas total costs per patient for ORP decreased by CHF 3,251. 
Overall, the cost difference between RARP and ORP increased significantly from CHF 3,963 to CHF 
6,576. 

The sixth scenario analysis suggested that the inclusion of additional overhead costs for the robot 
would increase the costs for RARP by CHF 1,130. The cost difference between RARP and ORP 
would therefore increase by the same amount. 

The last scenario analysis set the reoperation rates to 0% for both RARP and ORP. A minimal 
increase in the cost difference between RARP and ORP of CHF 149 was the result. 
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5.6 Budget impact analysis for radical prostatectomy 

According to the SHS, in 2015, there were 6,277 new cases of prostate cancer. The percentage of 
the patients that underwent a radical prostatectomy was 39% (2,453 out of 6,277). Among all 
patients who underwent radical prostatectomy, 58.9% were operated with a robot. According to 
this information, we estimated that the budget impact of RARP and ORP in Switzerland in 2015 
accounted for CHF 56.1million (Table 24). The costs of RARP represented 63.1% of the total costs. 

 

Table 24  Budget impact of patients undergoing RARP or ORP in 2015 

Type of surgery RARP ORP Total 

Number of cases 1,445 1,008 2,453 

Direct costs per patient (CHF) 24,495 20,532  

Total direct costs (million CHF) 35.4 20.7 56.1 

Abbreviations: CHF=Swiss francs; ORP=open radical prostatectomy; RARP=robot-assisted radical 
prostatectomy 
 

To investigate the cost changes according to different robot uses, the percentage of patients 
undergoing RARP or ORP was varied from 0% RARP – 100% ORP to 100% RARP and 0% ORP. In 
this analysis, the costs of ORP remained constant, whereas the costs of RARP varied according to 
the increasing number of performed robot-assisted interventions. As illustrated in Figure 7, the 
mean direct costs for a single RARP decreased with increasing number of operations: from CHF 
32’280 in case of 245 RARPs (i.e. about 8 RARP per clinic per year) to CHF 22,654 for 2,453 RARPs 
(i.e. 82 RARPs per clinic per year). Compared to a scenario in which only ORP were performed, 
the actual use of RARP costs CHF 5.7 million more. On the other hand, in a scenario assuming RARP 
only, the total costs would decrease by CHF 0.5 million if compared to the actual use. The relatively 
small change in total costs is principally due to the fact that a more frequent use of the robots has 
a direct impact on their amortisation costs (i.e. the mean costs per patients decrease since the 
robot acquisition costs are distributed to more patients). 

Interestingly, the total direct costs between 30% and 100% RARP use were almost constant. If 
compared to the current use, the cost difference ranged between CHF -0.5 million and CHF 0.2 
million. 
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Table 25  Variation of the percentage of patients undergoing RARP or ORP 

Surgery 
distribution 

(%) 

Number of 
patients 

Cost per case 
(CHF) 

Total costs 
(million CHF) 

Difference 
compared to 

base case 
(million 

CHF) 
RARP ORP RARP ORP RARP ORP RARP ORP All 

0 100 0 2,453 0 20,532 0.0 50.4 50.4 -5.7 
10 90 245 2,208 32,280 20,532 7.9 45.3 53.2 -2.9 

20 80 491 1,962 29,513 20,532 14.5 40.3 54.8 -1.3 
30 70 736 1,717 27,680 20,532 20.4 35.3 55.6 -0.5 

40 60 981 1,472 26,349 20,532 25.9 30.2 56.1 0.0 
50 50 1,227 1,227 25,349 20,532 31.1 25.2 56.3 0.2 

60 40 1,472 981 24,570 20,532 36.2 20.1 56.3 0.2 
70 30 1,717 736 23,953 20,532 41.1 15.1 56.2 0.1 

80 20 1,962 491 23,442 20,532 46.0 10.1 56.1 0.0 
90 10 2,208 245 23,015 20,532 50.8 5.0 55.8 -0.3 

100 0 2,453 0 22,654 0 55.6 0.0 55.6 -0.5 
Abbreviations: CHF=Swiss francs; ORP=open radical prostatectomy; RARP=robot-assisted radical 
prostatectomy 
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Figure 7  Total direct costs according to different RARP and ORP utilisations 
Abbreviations: CHF=Swiss francs; ORP=open radical prostatectomy; RARP=robot-assisted radical prostatectomy 
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5.6.1 Sensitivity analyses 
In the first sensitivity analysis, the estimated costs per patients were varied by ± 30%. The 
resulting total direct costs of radical prostatectomy ranged from CHF 39.3 million to CHF 72.9 
million (Table 26). The cost difference compared to base case, if only ORP were performed, ranged 
between CHF -4.0 million and CHF -7.5 million. If only RARP were performed, the cost difference 
ranged from CHF -0.4 million to CHF -0.7 million. 

 

Table 26  Sensitivity analysis – variation of mean direct costs per patient by ± 30% 

Type of surgery 
RARP 

(million CHF) 
ORP 

(million CHF) 

Total 
(million 

CHF) 

Difference 
from base case 
(million CHF) 

Base case 24.8-46.0 14.5-26.91 39.3-72.9 - 

0% RARP, 100% ORP 0 35.3-65.5 35.3-65.5 -4.0 to -7.5 

50% RARP, 50% ORP 21.8-40.4 17.6-32.7 39.4-73.2 0.1 to 0.2 

100% RARP, 0% ORP 38.9-72.2 0 38.9-72.2 -0.4 to -0.7 

Abbreviations: CHF=Swiss francs; ORP=open radical prostatectomy; RARP=robot-assisted radical 
prostatectomy 
 

5.7 Discussion and conclusion for radical prostatectomy 

Clinical effectiveness 
A 2017 systematic Cochrane Review for radical prostatectomy represented the core clinical part 
of this assessment [Ilic et al. 2017]. The part of the Cochrane Review investigating RARP vs. ORP 
included only one RCT study from Australia, for which only 3-month results are currently 
available [Yaxley et al. 2016]. The authors of the Cochrane Review concluded that RARP may result 
in a small, possibly unimportant improvement in postoperative pain at day 1 and up to one week, 
but not at 12 weeks. Little to no difference in postoperative complications or serious 
postoperative complications were observed over a 12-week period. However, RARP may reduce 
the frequency of blood transfusion after surgery and may shorten the length of hospital stay. The 
study did not address the outcomes of overall survival, prostate cancer-specific survival, and 
biochemical recurrence-free survival. Finally, urinary and sexual quality of life-related outcomes 
appeared to be similar after RARP and ORP. The overall quality of evidence was low to moderate 
for the investigated endpoints.  

Health economic assessment 
The health economic assessment consisted of a systematic review of the currently published 
literature, a de novo cost analysis for Switzerland, and a budget impact analysis. For the de novo 
cost analysis and the budget impact analysis, we investigated the current practice in Switzerland.  

The systematic review of the health economic literature resulted in three eligible health-economic 
studies [Cooperberg et al. 2013 from the US, Hohwü et al. 2011 from Denmark, and the Ontario 
HTA 2017 from Canada]. Hohwü et al. and the Ontario HTA suggested that RARP was more 
expensive than ORP. Cooperberg et al. showed lower costs for RARP but did not include the costs 
of the robotic system in their calculations. This biased the results in favour of RARP. In all studies, 
QALY differences between intervention and comparator were minimal. Long-term, meaningful 
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cost-effectiveness results were not available. No formal cost-effectiveness analysis was therefore 
performed. 

Current practice 
According to the SFOPH, in 2015, there were 2,445 cases of radical prostatectomy performed in 
70 Swiss hospitals [SFOPH 2018]. Four hospitals (6%) performed ≥ 100 radical prostatectomies, 
14 hospitals (20%) performed between 50 and 99 radical prostatectomies and 52 hospitals (i.e. 
74%) performed less than 50.  

According to the same source, in 2016, there were 2,815 cases of radical prostatectomy performed 
in 70 Swiss hospitals [SFOPH 2018]. Six hospitals (9%) performed ≥100 radical prostatectomies, 
17 hospitals (24%) performed between 50 and 99 radical prostatectomies, and 47 hospitals 
(67%) performed less than 50. The German guideline for prostate cancer recommends that a 
hospital should perform at least 50 RARPs per year. The recommended RARPs per individual 
surgeon are at least 25 per year [Leitlinienprogramm Prostatakarzinom 2018]. 

The comparison of the 2015 and 2016 data suggests that the total number of radical 
prostatectomies increased between 2015 and 2016 by +15%. 

The use of robot assistance for prostatectomy in Switzerland appears to reach around 60% 
according to SFSO data. The distribution among hospitals appears to be uneven. Hospitals which 
have a robot available tend to use it in 80%-100% based on the feedback we received. 

Cost model radical prostatectomy 
The results of the de novo cost analysis suggested that RARP is more expensive than ORP for 75 
robot-assisted surgeries per hospital per year (base case #1: assuming 50 RARP and 25 other 
robot-assisted surgeries from a KVG perspective). Under these assumptions, the costs per patient 
for RARP were CHF 3,963 higher than for ORP. The cost difference between RARP and ORP was 
mainly due to the higher costs for the surgical equipment for robot-assisted surgeries. In contrast, 
costs for hospital stay were lower for RARP than for ORP, but its cost difference only represented 
about a third of the cost difference of the robotic surgical equipment. When the total number of 
robot-assisted interventions was raised up to 100 (100 RARP and no other robot-assisted 
surgeries, base case #2), the cost difference per patient decreased substantially to CHF 2,417. Only 
after 209 or more robot-assisted interventions per year, the costs per patient were lower for RARP 
than for ORP. 

Factors that showed a high impact on the cost differences between RARP and ORP were robot 
system costs, operation room hourly rate for RARP and ORP, number of robot-assisted surgeries 
per year, robot life expectancy, and hospital stay costs (excluding surgery costs). 

We also investigated different scenarios. When the hospital did not have to purchase the robot, 
the costs per patient for RARP and ORP were similar (only CHF 196 higher for RARP). Indirect 
costs, investigated in a societal perspective, represented 15% of the total costs for RARP and 18% 
of the total costs for ORP. The cost difference between RARP and ORP decreased from CHF 3,963 
to CHF 3,523 for this scenario. The inclusion of additional overhead costs (30%) for the robot 
increased the costs for RARP, and therefore also for the cost difference between RARP and ORP 
by additional CHF 1,130. Finally, if surgery and operation room time were assumed shorter for 
ORP than for RARP (in contrast to the base case where the opposite assumption was the case), 
RARP would become even more expensive in comparison to ORP. 

Of note, the results of the de novo cost analysis do not represent overall costs for RARP or ORP, 
but focus only on costs that were assumed to be different between RARP and ORP. The de novo 
results are in line with the results of the earlier cost and cost-effectiveness studies which also 
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showed higher costs for RARP than for ORP when robot costs were included. For example, Hohwü 
et al. indicated a cost difference per patient of EUR 4,506 between RARP and ORP if only direct 
costs were considered (robot life expectancy of 5 years, robot costs of EUR 1.4 million, and 110 
robot-assisted surgeries yearly) [Hohwü et al. 2011]. Mean total costs for RARP (EUR 8,369) and 
for ORP (EUR 3,863) were lower in Hohwü et al. than in our assessment, possibly due to higher 
overall healthcare and salary costs in Switzerland compared to Denmark. 

The Ontario HTA indicated a cost difference of CAD 6,234 from a healthcare payer perspective 
[Ontario HTA 2017]. In its base case decision-analytic model with a 1-year time horizon, the 
Ontario HTA assumed 200 RARPs per year, without considering disease progression but including 
readmissions. For a robot lifetime of 9 years and robot costs of USD 3,100,000, the authors 
estimated average total costs of CAD 20,604 for RARP and of CAD 14,369 for ORP. 

When the robot costs were excluded from the model (scenario analysis #2), our results were more 
in line with the results from Cooperberg [Cooperberg et al. 2013]. In fact, the cost difference 
between RARP and ORP decreased from CHF 3,963 (base case) to CHF 196. 

Budget impact analysis 
In the budget impact analyses, it was estimated that the total direct costs of patients undergoing 
RARP or ORP in Switzerland was CHF56.1 million in 2015. The costs for RARP represented 63.1% 
of the total costs. The estimated frequency of RARP was 58.9%. A hypothetical change from the 
current use to a scenario in which only ORP would be performed would lead to a decrease of the 
total costs by CHF 5.7 million. On the other hand, in the scenario assuming RARP only, the total 
costs for radical prostatectomy would decrease by CHF 0.5 million. This was principally because 
a higher use of the robot has a direct impact on its amortisation costs (i.e. the mean costs per 
patients decrease since the robot purchase costs are distributed to more patients). 

Strengths and limitations  
One of the main strengths of the de novo cost analysis was the use of a very recent Cochrane 
Review on radical prostatectomy from 2017 and the related RCT by Yaxley et al. as the basis for 
estimating clinical effectiveness [Ilic et al. 2017, Yaxley et al. 2016]. 

Another important strength was the use of consistent Swiss data to derive the cost inputs. 
Information provided by private and university hospitals (most importantly, University Hospital 
Basel) were used to calibrate almost all cost inputs for the Swiss reality. Also, data from the SFSO 
(e.g. SHS 2015) were used to derive mean hospital stay for radical prostatectomy in Switzerland. 
The estimated differences in hospital stay between RARP and ORP were consistent across several 
sources (Swiss Hospital Statistic 2015: 1.79 days, Yaxley et al. 2016: 1.72 days). 

A strength of the present budget impact analysis was the possible estimation the overall number 
of eligible patients in Switzerland using a recent Swiss dataset (SHS 2015). Through the ICD-10 
codes reported in this dataset, it was possible to identify patients diagnosed with prostate cancer. 
Those who underwent a RARP or ORP were further identified through specific CHOP codes.  

The de novo cost model has several limitations. Firstly, several assumptions were based on the 
Cochrane Review. However, it is important to emphasise that there was only one single RCT from 
Australia included in this review for the comparison RARP vs. ORP. Consequently, the quality of 
evidence of the reported effect estimates (e.g. for AEs) was low. Also, in the study published by 
Yaxley et al. 2016 there was only one single surgeon who performed the RARPs, whereas a 
different surgeon solely performed the ORPs. Results from this study on e.g. surgery time and 
operation room time do thus rather represent individual performance than a mean of several 
surgeons. Finally, the study provided outcomes after a follow-up of three months, whereas long-
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term results are not yet reported. The lack of longer term clinical data including cancer outcomes 
made a full cost-effectiveness analysis impossible. As a consequence, our cost model did not 
include cancer recurrence and restricted the time-horizon to 12 months.  

Given the lack of data, we could not assess the potential influence of learning curves on the surgery 
quality (e.g. in terms of surgery duration and perioperative AEs). However, it should be 
emphasised that an increased number of robot-assisted surgeries per year would lead to a higher 
number of conducted RARPs per surgeon. It is reasonable to assume that surgeons with a high 
experience may operate more efficiently if compared to surgeons with a low caseload. Further 
elements which were not included in the cost model due to lack of published evidence suggesting 
a significant difference between RARP and ORP were: conversion to open surgery, positive 
surgical margin, hospital readmission, time of catheter removal, postoperative pain, urinary and 
sexual quality of life, medication costs for anaesthetics and antibiotics, outpatient visits, home 
visits by community nurse, imaging and physiotherapy costs, and physician comfort. The societal 
perspective only included indirect costs due to loss of income.  

A further limitation is the fact that robot reusable and consumable equipment is highly variable 
and may partially depend on individual surgeon preferences. Overall costs of robot-assisted 
surgeries are very dependent on the number of performed surgeries. Not all Swiss hospitals reach 
the same annual caseload. In sensitivity analyses of the de novo cost model, we varied the annual 
number of robot-assisted surgeries between 25 and 500. For hospitals with an annual caseload 
lower than 25 (combining RARP and robot-assisted surgeries for other indications), the costs per 
RARP further increase. Exact information on the number of robot-assisted surgeries which can be 
organised with one robot was not available. We assumed a maximum of 500. However, the 
purchase of a second robot per hospital might already be necessary for a lower annual caseload. 
It seems evident that the results presented in the sensitivity analyses are only meaningful up to 
the number of robot-assisted surgeries which can be organised with one robot. Otherwise, the 
costs of a second robot have to be added. Another important point to consider that that switching 
back to ORP only or switching forward to a higher use of RARP may have transition costs (e.g. 
additional robot purchase or surgeon training). Such costs were not included in the de novo cost 
model.  

For this health economic analysis, it was partially difficult to obtain access to Swiss cost data. 
Aggregated cost data for key cost parameters (e.g. hospital stay daily rate, operation room hourly 
rate, cost for operating surgeon and anaesthesia staff) were made available by one public hospital. 
Information on higher cost rates for RARP operating surgeons than for ORP operating surgeons 
was not available and therefore not assumed. Further RCTs including longer-term clinical data 
and Swiss cost data from various sources would be necessary to perform a more solid health 
economic analysis. 

One limitation of the budget impact analysis was the assumption that the total number of radical 
prostatectomy cases in Switzerland was evenly distributed among the Swiss hospitals. Another 
limitation concerns the identification of robot-assisted interventions through the CHOP-code 
reported in the SHS. Although a specific code to indicate the use of a robot during a surgical 
intervention exists, we don’t know whether this code is reported systematically or not. 
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Personal surgeon feedback 
During our contacts with Swiss hospitals, feedback from a few hospitals performing RARPs was 
that ORP might be considered as an outdated technique which may often not be taught to young 
surgeons any more. Also, there was a perception that radical prostatectomy performed with 
robot-assistance may imply higher physician comfort during surgery. 

In contrast, individual feedback in favour of ORP was received with regard to PLND. PLND was 
perceived easier and more successful with ORP than with RARP. Concern about a patient risk was 
raised if surgeons were not trained any more in the open technique for the case that an ORP is 
required. 

Conclusions 
The fact that only da Vinci robots are currently used in Switzerland for radical prostatectomy 
provides the US manufacturer with a quasi-monopoly position until other manufacturers enter 
the Swiss marked. The entrance of competitors like TransEnterix, which is currently ongoing for 
visceral surgery, may lower the costs of the robotic devices and, consequently, of RARPs and 
robot-assisted surgeries. 

In conclusion, we could not assess the long-term cost effectiveness or cost impact of RARP in 
comparison with ORP, given a profound lack of valid long-term data. In the short-term, the robot-
assisted approaches induce additional costs as long as the number of uses per robot and year 
remain at a low to intermediate level. Notably, the overall budget impact of the robot-assisted 
approaches increases only modestly with increasing use, as higher case number imply a 
substantial reduction of per-patient amortisation costs. 
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6 Results radical hysterectomy 

6.1 Current practice and use 

According to the SFPOH, in 2015, there were 9,883 cases of hysterectomy for benign conditions 
performed in 109 Swiss hospitals [SFOPH 2018]. Approximatively 40% of the hospitals performed 
more than 100 hysterectomies, 23% performed between 50 and 100 hysterectomies, and 37% 
performed less than 50 hysterectomies. Concerning hysterectomy for malignant diseases, the 
same source reported a total of 1,230 cases divided among 91 Swiss hospitals. Only three hospitals 
(3%) had more than 50 hysterectomies (Insel Gruppe AG, EOC - Ente ospedaliero cantonale, 
Luzerener Kantonsspital). According to the same source, in 2016, the number of hysterectomies 
for benign conditions performed in 108 hospitals was 9858, whereas the hysterectomies for 
malignant diseases were 1245 (distributed between 88 hospitals). This suggests that the total 
number of hysterectomies remained constant between 2015 and 2016 [SFOPH 2018]. 

From 37 contacted hospitals, 6 gave feedback to our questions. This feedback, combined with 
information from the hospital websites, let us derive that there were 33 da Vinci robots available 
in Switzerland in July 2018. Hospitals which have a robot available tend to use it in 
approximatively 5-10% of the cases. Most of the performed hysterectomies were performed 
laparoscopically (60-80%) or with a standard vaginal approach (20-40%). Open hysterectomies 
were rarely performed (0-15%). The percentages varied extremely between hospitals. 

According to the SHS, in 2015, there were 4,581 hospitalisations for malignant neoplasms and 
9,412 for benign conditions. Only 22% (1,008 out of 4,851) of the cases diagnosed with a 
malignant disease underwent a RAH or a CLH. For benign conditions the percentage was much 
higher (37%, 3,476 out of 9,412). Among all patients who underwent a laparoscopic 
hysterectomy, only 4.1% were operated with a robot. 

6.2 Clinical results for hysterectomy 

The comparison of RAH versus CLH for women with benign or malignant gynaecological disease 
at any stage was in the focus of the Targeted Update of the Cochrane Review [Targeted Update 
2018]. Six RCTs were included, of which two were newly available for the targeted update. The 
studies were published between 2010 and 2017, and included a total of 632 participants. The 
study populations of five out of six studies included women with benign conditions (pelvic pain, 
endometriosis, abnormal uterine bleeding, fibroids, and previous failure of ablation treatment). 
Only one RCT was based on 101 women with low-grade (grade 1-2) endometrial carcinoma who 
underwent hysterectomy, bilateral salpingo-oophorectomy, and pelvic lymphadenectomy 
[Mäenpää et al. 2016]. All studies compared RAH with CLH, except for one study, which compared 
RAH with CLH or a vaginal surgical approach for hysterectomy (comparison intervention based 
on surgeon’s choice) [Lönnerfors et al. 2014]. All surgeries were performed by gynaecologic 
oncologists with several years of experience with laparoscopic surgery.  

Investigated endpoints were mortality, disease-free survival (for cancer patients), quality of life 
assessed using various scales, postoperative pain, intra- and post-operative complications 
combined, intraoperative complications, postoperative complications, total operating time (skin 
incision to closure in minutes), overall duration of hospital stay (days), blood transfusions during 
surgery, and total costs. 
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The authors of the Targeted Update reported that RAH may increase the risk of needing blood 
transfusion and may lead to higher total costs compared with CLH [Targeted Update 2018, Liu et 
al. 2014]. However, RAH may also lead to slightly shorter hospital stay. The evidence for a positive 
effect of RAH on operating time, quality of life, and pain was judged as to be of very low quality. 
Moreover, there was no evidence of an effect on mortality and disease-free survival in cancer 
patients.  

In more detail, the key messages from the Targeted Update for RAH compared to CLH were: 

- Little to no difference in intra- and postoperative complications (and different directions for 
benign and malignant surgeries) (low certainty) 

- RAH probably increases the risk of needing blood transfusion (low certainty) 
- RAH may lead to higher total costs (low certainty) 
- RAH may lead to slightly shorter hospital stay (low certainty) 

There is a paucity of evidence on mortality and disease-free survival in cancer patients [Targeted 
Update 2018]. More details on the results of the Targeted Update of the Cochrane Review are 
provided in Appendix 8.4. 

6.3 Results of the health economic literature review for hysterectomy 

6.3.1 Literature search 
In a preliminary search based on the clinical search strategy reported in the Cochrane systematic 
review, a total of 1,692 references were identified. Screening of these citations revealed that a 
considerable amount of non-relevant articles had been included. In fact, the search strategy 
included several clinical terms that were not strictly related to the topic of this assessment (e.g. 
sacrocolpopexy, oophorectomy ovariectomy, reanastomosis, female infertility, ovarian cyst, 
pelvic pain, vesicovaginal fistula, menorrhagia, metrorrhagia, uterine bleeding). For this reason, 
the literature search was limited to all articles mentioning hysterectomy and having been 
published within the last 10 years. This adapted search strategy identified a total of 898 citations 
from the electronic database searches (Figure 8). Following the removal of duplicates (n= 206), 
full citations were reviewed. Based on titles and abstracts, 640 citations were excluded due to 
inappropriate comparator or non-comparative design, character of a review or commentary 
piece, inappropriate outcome measure, only abstract available, or no relevant cost information 
given. A total of 51 citations were included into full text review. These 51 citations provided, at 
least to some extent, information about the costs of the interventions. However, none of them 
reported information about the effectiveness in terms of QALYs or life years gained. 
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6.3.2 Review of the published literature 
Although the systematic literature search identified a considerable amount of economic analyses, 
none of them reported information concerning the effectiveness of the interventions in terms of 
QALYs, LYG, or ICERs based thereupon. It was therefore not possible to investigate via this route 
whether RAH is cost-effective or not in comparison to CLH. 

 

6.3.3 Summary 
The results of the systematic literature review indicated absence of published cost-effectiveness 
analysis assessing costs per QALY or costs per LYG that could have provided hints regarding the 
cost-effectiveness to be expected for Switzerland.  

 

Figure 8 Flow chart describing the systematic process of article selection for 
hysterectomy 
Abbreviations: HTAs=health technology assessments, LYG=life-years gained, QALY=quality-
adjusted life-year) 
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6.4  Cost model for hysterectomy 

This chapter presents the de novo cost model for hysterectomy and explains the selection of 
clinical and health economic elements. Of the clinical outcomes covered by the Targeted Update, 
the cost impact of the following is considered in the model: surgery time; perioperative 
complications. Reasons for inclusion or exclusion of parameters are outlined and underlying 
literature sources are provided. Included and excluded parameters are summarised in  

Table 27. The selection of values for included parameters is explained. Table 32 summarises all 
parameter values used for the base case and sensitivity analyses.  

Figure 9 schematically illustrates the elements of the cost model for hysterectomy. After hospital 
admission, the patients may undergo RAH or CLH. Between the operation day and hospital 
discharge a reoperation may be necessary. The base case time horizon was set to 12 months. 
However, most of the costs taken in consideration occurred during the hospitalisation (e.g. 
surgery costs, hospital stays costs). Early perioperative AEs were assumed to occur only during 
the first 3 months after surgery. 

 

Table 27  Summary of candidate parameters for hysterectomy cost model 

Parameter Included? See 
chapter 

Rationale 

Surgery costs 

Robotic system (base and options) Yes 6.4.1 Main cost driver 

Overhead costs Yes 6.4.2 Important cost driver 

Robot maintenance costs Yes 6.4.3 Important cost driver 

Reusable and consumable surgical 
equipment 

Yes 6.4.4 and 
6.4.5 

Expected cost differences 
between RAH and CLH in 
reusable and consumable 
surgical equipment 

Operation room time and surgery 
time 

Yes 6.4.7 Important cost driver 

Recovery room time No 6.4.7 No expected difference 

Surgical staff Yes 6.4.8 Important cost driver 

Anesthesia staff Yes 6.4.9 Important cost driver 
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Parameter Included? See 
chapter 

Rationale 

Clinical effects triggering cost differences 

Reoperations Yes 6.4.7 Expected difference 
according to literature 

Length of hospital stay Yes 0 Expected difference 
according to Targeted Update 
and SHS 2015 

Perioperative AEs Yes 6.4.12 Difference in occurrence 
plausible according to 
Targeted Update and other 
sources 

Persistent AEs No 6.4.13 Lack of published evidence 

Pelvic lymph node dissection No 6.4.14 Ne expected difference 

Oncological outcomes No 6.4.11 No expected difference  

Postoperative pain No 6.4.15 Lack of published evidence 

Medication costs No 6.4.16 No expected difference 

Time of catheter removal No 6.4.17 Lack of published evidence 

Hospital readmission No 0 Lack of published evidence 

Urinary and sexual quality of life No 6.4.19 Lack of published evidence 

Outpatient visits and home care 
visits 

No 6.4.20 No expected difference 

Length of time away from work Yes 6.4.21 Expected difference 
according to literature. 
Included in scenario analysis 
only 

Abbreviations: AE=adverse event; CLH= Conventional laparoscopic hysterectomy; Health 
Information and Quality Authority; RAH=robot-assisted hysterectomy; SHS=Swiss Hospital 
Statistics 
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Figure 9 Elements of Swiss cost model for hysterectomy  
Abbreviations: RAH=robot-assisted hysterectomy; CLH=conventional laparoscopic hysterectomy; Post-OP=postoperative; D=day; M=month
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6.4.1 Costs for robot system (base and options) 
The robot system and its options were included in the cost model. Given that for CLH no system 
costs were necessary, a high impact was expected. Based on pricing information from Intuitive 
Surgical (the manufacturer of the da Vinci systems), the 2015 Austrian LBI report, and feedback 
from a public and a private Swiss hospital, we assumed a base case da Vinci robot price of CHF 
1,800,000 [LBI 2015]. With the annuitisation method outlined in the methods section, we derived 
annual robot costs of CHF 280,497 assuming a discount rate of 3% and a lifetime of 7 years for the 
robot and its equipment. In the sensitivity analysis, we applied a minimum of CHF 1,000,000 and 
a maximum of CHF 2,600,000 leading to annual robot costs of CHF 155,831 and CHF 405,162, 
respectively. More details on the costs of the robot system are described in chapter 5.4.1. 

 

6.4.2 Overhead costs 
As reported in chapter 5.4.2, the overhead costs were set to CHF 0 since they were already 
included in the estimated mean hourly costs of the operation room received from University 
Hospital Basel. We further assumed that the hospitals used the same operation room for RAH and 
CLH and that there were no costs for upgrading an operation room to conduct robot-assisted 
surgeries. 

 

6.4.3 Robot maintenance costs 
Robot maintenance costs were included in the cost model. We assumed 10% of the mean robot 
costs, leading to CHF 180,000 annually. In a sensitivity analysis, the values were varied by ± 30%. 
Further details are provided in chapter 5.4.3. 

 

6.4.4 Robotic reusable and consumable surgical equipment and related costs 
Reusable equipment (usable 10 times) and consumable equipment (usable once) were included 
in the cost model. Information about these elements was mainly provided by Intuitive Surgical, 
but also compared with feedback from Swiss hospitals. Disposable costs and instrument costs 
varied considerably between clinics and surgeons. In line with the estimates reported in the LBI 
report, we assumed that the costs for robotic reusable and consumable equipment are comparable 
to those reported for prostatectomy (LBI 2015). Thus, mean costs of CHF 1,562.69 for reusable 
material per surgery and CHF 700 for disposables (total: CHF 2,262.69) were applied. In a 
sensitivity analysis these values were varied by ± 30%. 

More details on equipment costs are provided in chapter 5.4.4. 

 

6.4.5 CLH reusable and consumable surgical equipment and related costs 
Reusable and consumable surgical equipment for CLH was included in the model. It was difficult 
to quantify the costs for reusable instruments used during CLS because they might also be used 
for other indications. In addition, disposables like scissors and grasps have low costs. As 
illustrated in Table 28, published literature reported very different results. For the present model 
we assumed total equipment costs of CHF 900 (reusable costs of CHF 100 and consumable costs 
of CHF 800) for the base case. In a sensitivity analysis, these values were varied by ± 30%. 
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Table 28 Equipment costs for RAH and CLH according to published studies 

Source RAH CLH 
HIQA 2011 
Ireland 
Benign and malignant conditions 

EUR 2,458 EUR 707 

Barnett et al. 2010 
USA 
Malignant conditions 

USD 2,210 USD 1,138 

Desille-Gbaguidi et al. 2013 
France 
Malignant conditions 

EUR 1,483 EUR 914 

Lau et al. 2012 
Canada 
Malignant conditions 

CAD 2,015 NR 

Pellegrino et al. 2017 
Italy 

EUR 2,705 EUR 137 

Sarlos et al. 2010 
Switzerland 
Benign conditions 

EUR 2,296 EUR 821 

Abbreviations: CAD=Canadian dollar, CLH=conventional laparoscopic hysterectomy; EUR=euro; 
NR=not reported; RAH=robot-assisted hysterectomy; USD=United States Dollars 
 

6.4.6 Reoperations during initial hospital stay for hysterectomy and related costs 

Reoperation rates were included in the model and were based on a recently published RCT 
comparing vaginal and laparoscopic hysterectomy vs. RAH in patients with benign disease 
[Lönnerfors et al. 2017]. Reoperation rates of 1.6% for RAH and 5.6% for CLH were used. Since no 
estimation was available for malignant diseases, the same rates were applied. In a sensitivity 
analysis, these values were varied by ± 30%. 

 

6.4.7 Operation room time and surgery time for RAH and CLH 

Total operation room time and surgery time (from skin incision to closure) were included in the 
cost model and were based on the publications included in the Targeted Update. Two studies 
including 148 participants with benign conditions suggested a higher surgery time for RAH than 
CLH (mean difference: 41.18 minutes) [Sarlos et al. 2010, Paraiso et al. 2013]. However, the 
difference was not statistically significant. In contrast, for endometrial cancer, Mäenpää et al. 
reported a significant difference (p-value < 0.001) between RAH and CLH, in the opposite 
direction [Mäenpää et al. 2016]. Median surgery times of 139 minutes for RAH vs. 170 minutes for 
CLH were estimated (Table 29). Overall, the quality of the evidence was rated as very low for 
surgery time. For benign conditions in the present model, the mean surgery times reported by 
Sarlos et al. were used. The main reason behind this decision is that the study was conducted in 
Switzerland. Moreover, the reported means were considered realistic as they were comparable to 
those collected by directly contacting several Swiss hospitals. For malignant conditions, the 
results reported by Mäenpää et al. were used [Sarlos et al. 2010, Mäenpää et al. 2016]. No other 
source was available. For both types of surgeries, 30 minutes were added to estimate total 
operation room time from the parameter of surgery time. In a sensitivity analysis, these values 
were varied by ± 30%. 
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Table 29 Different surgery times for RAH and CLH 

Parameter Statistic RAH CLH 
Surgery time (min) 
Benign conditions 
[Sarlos et al. 2010] 

Mean 
Range 

108.9 
[50 - 180] 

82.9 
[55 - 165] 

Surgery time (min) 
Malignant conditions 
[Mäenpää et al. 2016] 

Median 
Range 

139 
[86 - 197] 

170 
[126-259] 

Abbreviations: CLH=conventional laparoscopic hysterectomy; min=minutes; RAH=robot-assisted 
hysterectomy 
 
We assumed that the same operation room was used for both RAH and CLH. As reported in chapter 
5.4.7, we applied CHF 1,008.60 as the hourly rate of the operation room, based on a cost estimation 
from University Hospital Basel. 

Recovery room time was assumed to be comparable between RAH and CLH and was therefore not 
included in the model. 

 

6.4.8 Surgical staff for hysterectomy and related costs 
Based on feedback from several Swiss hospitals, we assumed that in Switzerland there is a need 
for one main operating surgeon and two assistant surgeons to perform a RAH or a CLH.  
Concerning the costs per hour, the same fees per hour as reported in chapter 5.4.8 for 
prostatectomy were applied. In short, the University Hospital Basel estimated mean hourly rates 
for main operating and assisting surgeons of CHF 129.60. In a sensitivity analysis, this value was 
varied by ± 30%. 

In addition, we assumed that apart from surgeon costs and anaesthesia costs (see below), the staff 
costs of the operation room team would already be included in the estimated operation room costs 
of CHF 1,008.60 obtained from the University Hospital Basel, based on the description received 
from there. 

 

6.4.9 Anaesthesia staff for hysterectomy and related costs 
Anaesthesia staff (anaesthetist, anaesthesia nurse) were included in the cost model as their costs 
were not already contained in the above mentioned estimated operation room hourly cost 
obtained from the University Hospital Basel. The University Hospital Basel estimated mean hourly 
rates for anaesthetists of CHF 129.60 and for nurses of CHF 90 which we applied in the base case. 
In a sensitivity analysis, these values were varied by ± 30%. 

Again, based on feedback from the University Hospital Basel, we assumed the need of 

1) 1 assistant surgeon and 1 nurse immediately before and after the surgery start and end 
(during the remaining operation room time) as well as additionally a senior surgeon during 
half of this time.  

2) 1 assistant surgeon and 60% of a nurse during the actual surgery time (from skin incision to 
closure) 
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6.4.10 Length of hospital stay for hysterectomy and related costs 
Length of hospital stay for hysterectomy was included in the cost analysis. We used length of 
hospital stay of 4.00 days for RAH and of 5.41 days for CLH based on the SHS 2015. This resulted 
in a difference of 1.41 days. In addition, we assumed CHF 1,503.09 for 1 bed-day in a Swiss hospital 
based on data from University Hospital Basel. 

For comparison, the Targeted Update reported that RAH showed a tendency to shorten the stay 
for benign cases by 0.3 days if compared to CLH (1.19 days vs. 1.49 days). 

In a sensitivity analysis, we varied the length of stay according to its 95% CIs. 

 

6.4.11 Oncological outcomes 
Since there was no published evidence, oncological outcomes like overall survival, cancer-specific 
survival, recurrence free survival, or recurrence were not included in our de novo cost model. 

 

6.4.12 Adverse events for hysterectomy and related costs 
Adverse events assumed to be resolved within three months were included in the cost analysis. 
The Targeted Update reported findings on intraoperative AEs, postoperative AEs, and intra- and 
postoperative AEs combined. As for the prostatectomy model, it was decided to implement 
perioperative complications (i.e. intra- and postoperative complications combined). Table 30 
summarises the estimates reported in the Targeted Update. 

 

Table 30 Perioperative AEs for RAH and CLH 

Parameter Statistic RAH CLH 
Perioperative AEs (%)  
Benign conditions 
[Sarlos et al. 2010, Green et al. 2013, Paraiso et al. 
2013, Lönnerfors et al. 2014, Deimling et al. 2017] 

Risk 11.1 14.6 

Perioperative AEs (%) 
Malignant conditions 
[Mäenpää et al. 2016] 

Risk 36.0 24.5 

Abbreviations: AEs=Adverse events; CLH=conventional laparoscopic hysterectomy; RAH=robot-
assisted hysterectomy 
 

Since the Targeted Update reported no information on the type and severity of the AEs, for the 
present calculation it was not possible to include the costs for each single complication. An 
approach similar to that used for prostatectomy was applied: the percentages of perioperative 
complications reported in the Targeted Update were arbitrarily assigned to different degrees of 
severity (from I to IV). Depending on degree of severity, additional bed-days in hospital (with 
associated costs) were assumed. The same severity distribution was applied for both RAH and 
CLH (Table 31). In a sensitivity analysis, these values were varied by ± 30%. 
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Table 31 Assumed severity distributions for perioperative AEs 

Severity of 
perioperative 
AEs 

Number 
of 

additional 
bed-days 

Additional 
costs 
(CHF) 

Assumed 
severity 

distribution 

AEs risk in 
benign 

conditions 

AEs risk in 
malignant 
conditions 

 RAH CLH RAH CLH 

I 1 1,503.09 50% 5.55% 7.30% 18.00% 12.25% 
II 2 3,006.18 30% 3.33% 4.38% 10.80% 7.35% 

IIIa 3 4,509.27 8% 0.89% 1.17% 2.88% 1.96% 
IIIb 3 4,509.27 7% 0.78% 1.02% 2.52% 1.23% 

IVa 4 6,012.36 5% 0.55% 0.73% 1.80% 1.23% 
Total -  100% 11.10% 14.60% 36.00% 24.50% 

Abbreviations: AEs=Adverse events; CHF=Swiss francs; CLH=conventional laparoscopic 
hysterectomy; RAH=robot-assisted hysterectomy 
 

As for prostatectomy, we assumed that early harms would be resolved within three months and 
that perioperative complications would only happen once. The same costs were therefore 
assumed for a 3, 6, and 12-month time horizon. 

 

6.4.13 Persistent AEs 
Long-term AEs like urinary incontinence were not included in the model. The main reason was 
lack of information. Also, the Targeted Update 2018 did not investigate long-term AEs. 

 

6.4.14 PLND and related complications 
PLND can be performed during a hysterectomy in order to detect lymph node metastases. PLND 
was considered for inclusion in the cost model as it can increase overall complication rates 
depending on the PLND type. PLND has been reported in one single endometrial cancer study 
included in the Target Update [Mäenpää et al. 2016, Target Update 2018]. The authors concluded 
that the groups did not differ in the number of lymph nodes harvested. The endpoint was 
therefore not included in the hysterectomy model. 

 

6.4.15 Postoperative pain after hysterectomy 
Costs for postoperative pain treatment were not included in the model since no evidence of any 
difference between RAH and CLH was available. 

 

6.4.16 Medication costs (anaesthetics and antibiotics) 
We assumed that anaesthetic costs and antibiotic costs would be comparable between RAH and 
CLH. The model did therefore not consider these costs. 

 

6.4.17 Time of catheter removal 
Time of catheter removal was not included in the model since there was no published evidence of 
any significant difference between RAH and CLH. 
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6.4.18 Hospital readmissions 
As for prostatectomy, hospital readmissions were not included in the model since there was no 
evidence of a significant difference between RAH and CLH. 

 

6.4.19 Urinary and sexual quality of life after hysterectomy 
Urinary quality of life and sexual quality of life were considered for this cost analysis, but were 
finally not included since there was no evidence for a difference between RAH and CLH. 

 

6.4.20 Outpatient visits and home visit by community nurse 
Outpatient visits and home visits by a community nurse were considered for inclusion in the cost 
model. Both were finally not taken into further consideration. 

Healthcare could be sought more often in case of a difference in postoperative AEs between RAH 
and CLH leading to a higher number of outpatient visits. In general, attributable costs for few 
additional outpatient visits due to a difference in AEs during 3 to 12 months after surgery were 
assumed to be small. The parameter was therefore not included in this assessment. The same 
holds for imaging and physiotherapy costs, which were also assumed to be similar between RAH 
and CLH groups. 

 

6.4.21 Length of time away from work 
The main analysis was conducted using a KVG perspective including direct medical costs only. 
Indirect costs related to length of time away from work were included in a sensitivity analysis. 
Bell et al. reported that the mean days to return to normal activity were 24.1 ± 6.9 days after RAH 
and 31.6 ± 11.2 days after CLH (p=0.005) [Bell et al. 2008]. 

The mean number of days away from work for each intervention was multiplied with the average 
daily income of a Swiss female aged 35 to 64, adopting a human capital approach. Only very few 
cases of hysterectomy occur in women under 35 or above 75 years [SHS 2015]. We therefore 
assumed that approximately 40% of women undergoing hysterectomy would be under full or 
part-time employment at the time of surgery. We further assumed that the mean monthly income 
of women aged between 35 years and retirement was CHF 6,000 per month [SFSO 2016]. We did 
not include the costs of informal care by relatives. 

In a sensitivity analysis, these values were varied by ± 30%. 

 

6.4.22 Elements and analyses originally planned, but finally not considered 
Some data or analyses were originally planned to be included, but finally not included in the 
assessment report: 

- A hospital perspective was finally not implemented due to missing information on the 
relationship of hospital reimbursement and hospital expenditures. 

- An anonymised retrospective analysis of patient data from the University Hospital Basel was 
not possible since access to these data could not be organised in time. 

 

6.4.23 Summary of main assumptions 
The modelling made the following key assumptions: 
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- The model did not calculate the overall costs for RAH and CLH in Switzerland. Rather, it 
focused on parameters with expected differences in costs between the two types of surgeries 
compared. 

- We assumed that the same number of RAH and of CLH surgeries were performed in the same 
patients, in order to be able to directly compare their costs. 

- Number of RAH and number of CLH operations per clinic already included re-operations. 
- The model assumed that the same surgery type was performed for a reoperation. 
- For reoperations, perioperative AEs were allowed in the model only after the second surgery. 

It would have made sense to include intraoperative AEs twice. However, this was not possible 
since intraoperative AEs could not be separated from perioperative AEs. 

- The model assumed that early and persistent AEs could only happen once. 

- Due to the very small number of RAH to CLH conversions found in the literature, the model 
did not allow for conversions. 

- Treatment for pain after surgery or self-management for urinary incontinence was not 
considered. 

- Hospital readmissions were excluded. 

- There was no perioperative mortality for either surgery assumed. 

- Recovery room time was assumed to be comparable between RAH and CLH and was therefore 
not included in the model. 

- The cost model assumed that all assistant and main operating surgeon(s) were present during 
the whole surgery time (skin incision to closure). Medical staff in the operation room was 
assumed to be comparable and was therefore not included. 

- We further assumed anaesthesia costs of 1.5 surgeons and 1 nurse around the surgery time 
(during the remaining operation room time, directly before and after surgery start and end), 
and 1 surgeon and 60% of a nurse during the actual surgery time. 

- Costs for AEs were solely assigned through additional bed-days. Their costs were independent 
of the chosen time horizon since they were assumed to be resolved within 3 months. 

- One single robot per hospital was assumed. 

- The capital costs of a robot were annualised using straight-line depreciation over the time 
horizon. 

- The model assumed maintenance costs from the second year onwards until the end of the 
robot lifetime. 

- Service contract costs for the da Vinci Surgical System and costs of disposables remained 
constant over time, and there were no cost differences between hospitals. 

- Capital, maintenance, and overhead costs were shared when the robotic system was also used 
by other indications in the same clinic. Usually, overhead costs of 30% are assumed. Since our 
cost estimate of the hourly rate of the operation room already included overhead costs, we set 
our separately listed overhead costs to not applicable, but left the flexibility of overhead costs 
in the model. 

- The model assumed the use of the same operation room for RAH and CLH. No extra costs were 
assumed necessary to upgrade an operation room to conduct robot-assisted surgeries 
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- The model assumed the same directly robot-related costs for RAH and other robot-assisted 
surgeries 

- We did not consider costs for sterilization or waste of surgical materials 

- The robot and its equipment costs was made visible in the results. Their exclusion covers the 
fact of a possible donation or state funding. 

- There was no residual value at the end of the surgical system’s service life. 

- We did not include equipment failure. 

Table 32 summarises all input parameters for the base case and the sensitivity analyses, whereas 
Table 33 summarises all input parameters for the scenario analyses. 

 

6.4.24 Scenario analyses 
In the following scenario analyses, all base case #1 assumptions (10 RAHs, 65 other robot-assisted 
surgeries, main assumptions as outlined in chapter 6.4.23, parameter values as outlined in Table 
32) were applied, apart from the deviations described. 

Scenario analysis 1 (without robot costs, favouring RAH): 

In a first scenario analysis, we excluded the costs of purchasing the robot system, assuming that 
the robot was donated to the hospital. 

Scenario analysis 2 (societal perspective): 

In a second scenario analysis, days away from work and the related societal losses of productivity 
were included in the cost model. 

Scenario analysis 3 (additional overhead costs) 

In a third scenario analysis, we added overhead costs (+30%) to the robot costs. 
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Table 32 Summary of model input parameters for base case and sensitivity analyses for hysterectomy 

Input Point 

estimate 

(base case) 

Sensitivity analysis Point 

estimate 

(base 

case) 

Sensitivity analysis Comment / Source 

Low High Low High 

 RAH CLH  

PART I: CLINICAL        

Time horizon (months) 12      Holds for complete model (3 and 6 months in scenario 

analyses) 

Robot use for RAH only per year and clinic 10 (100) 5 20     

Total robot use per clinic per year 75 (100) 50 100     

Number of CLH per clinic per year    10 (100) 5 20 Assumed the same as for robot-assisted surgeries 

Annuitization factor for the robotic equipment 3%      Can be varied in scenario analyses to 0% and 5% 

        

SURGERY        

Surgery time, benign conditions  

(skin incision to closure in min) 
108.9 76.23 141.57 82.9 58.03 107.77 

Targeted Update 2018 

Varied by ± 30% in the sensitivity analyses 

Surgery time, malignant conditions  

(skin incision to closure in min) 
139 97.3 180.7 170 119 221 

Targeted Update 2018 

Varied by ± 30% in the sensitivity analyses 

Total operation room time, 

benign conditions (min)  138.9 97.23 180.57 112.9 79.03 146.77 

Targeted Update 2018 

Assumed 30 additional minutes for base case 

Varied by ± 30% in the sensitivity analyses 

Total operation room time, 

malignant conditions (min)  169 118.3 219.7 200 140 260 

Targeted Update 2018 

Assumed 30 additional minutes for base case 

Varied by ± 30% in the sensitivity analyses 

Robot life expectancy (number of years)  7 5 10    LBI 2015 

Number of main operating surgeon(s)  1 1 2 1 1 2 Feedback from 6 Swiss hospitals 

Number of assisting surgeon(s) 2 1 2 2 1 2 Feedback from 6 Swiss hospitals 

        

DESCRIPTORS OF CARE        

Total length of hospital stay (days) 4.00 3.79 4.22 5.41 5.25 5.56 SHS 2015, 95% CI 
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Input Point 

estimate 

(base case) 

Sensitivity analysis Point 

estimate 

(base 

case) 

Sensitivity analysis Comment / Source 

Low High Low High 

Reoperations during initial hospital stay (%) 1.6% 1.12% 3.92% 5.6% 2.08% 7.28% Varied by ± 30% in the sensitivity analyses 

        

EARLY PERIOPERATIVE AES 

Benign conditions 

       

Grade I 5.55% 3.89% 7.22% 7.30% 5.11% 9.49% Targeted Update 2018 for overall risk. Risk distribution 

assumption: 50% Grade I, 30% Grade II, 8% Grade IIIa, 7% 

Grade IIIb, 5% Grade IVa. 

Grade II 3.33% 2.33% 4.33% 4.38% 3.07% 5.69% 

Grade IIIa 0.89% 0.62% 1.15% 1.17% 0.82% 1.52% 

Grade IIIb 0.78% 0.54% 1.01% 1.02% 0.72% 1.33% 

Grade IVa 0.55% 0.39% 0.72% 0.73% 0.51% 0.95% 

Overall 11.10% 7.77% 14.43% 14.60% 10.22% 18.98% 

EARLY PERIOPERATIVE AES 

Malignant conditions 

       

Grade I 18.00% 12.60% 23.40% 12.25% 8.58% 15.93% Targeted Update 2018 for overall risk. Risk distribution 

assumption: 50% Grade I, 30% Grade II, 8% Grade IIIa, 7% 

Grade IIIb, 5% Grade IVa 

Grade II 10.80% 7.56% 14.04% 7.35% 5.15% 9.56% 

Grade IIIa 2.88% 2.02% 3.74% 1.96% 1.37% 2.55% 

Grade IIIb 2.52% 1.76% 3.28% 1.72% 1.20% 2.23% 

Grade IVa 1.80% 1.26% 2.34% 1.23% 0.86% 1.59% 

Overall 36.00% 25.20% 46.80% 24.50% 17.15% 31.85% 

        

PART II: COSTS (in CHF)       Assuming the same for RAH and CLH if not stated 

otherwise 

SURGERY COSTS        

Operation room hourly rate 1,008.6 706.0 1,311.2    University hospital Basel (± 30%) 

Main operating surgeon hourly rate 129.6 90.7 168.5    University hospital Basel (± 30%) 

Assisting surgeon hourly rate 129.6 90.7 168.5    University hospital Basel (± 30%) 

Anesthesia surgeon hourly rate 129.6 90.7 168.5    University hospital Basel (± 30%) 

Anesthesia care hourly rate 90 63 117    University hospital Basel (± 30%) 
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Input Point 

estimate 

(base case) 

Sensitivity analysis Point 

estimate 

(base 

case) 

Sensitivity analysis Comment / Source 

Low High Low High 

ROBOT AND MATERIAL COSTS        

Robotic system costs 1,800,000 1,000,000 2,600,000    Feedback Intuitive Surgical and 2 Swiss hospitals, LBI 2015 

Yearly maintenance costs 180,000 126,000 234,000    10% of robot costs from 2. year onwards. Sensitivity analysis 

varied ± 30% because LBI report range of 8% to 25% was 

very large 

Overhead costs (overall lifetime of the robot) NA NA NA    Usually 30% of the capital costs of the robot. This assessment 

set overhead costs to CHF 0 since they were already included 

in the estimated mean hourly costs of the operation theater 

received from the University Hospital Basel 

Reusable surgical equipment costs (10 times) 15,626.9 

 

10,938.83 20,315.00 10,000 7,000 13,000 Intuitive Surgical 

HIQA 2011, Barnett et al. 2010, Sarlos et al. 2010 

Consumable costs (1 time) 700 490 910 800 560 1,040 Intuitive Surgical, LBI 2015 

HIQA 2011, Barnett et al. 2010, Sarlos et al. 2010 

        

HOSPITAL COSTS        

Hospital stay daily rate (1-bed day) 1,503.09 1,052.16 1,954.02    University hospital Basel (± 30%) 

        

EARLY PERIOPERATIVE AE COSTS        

Grade I 1,503.09      1-add bed day 

Grade II 3,006.18      2-add bed days 

Grade IIIa 4,509.27      3-add bed days 

Grade IIIb 4,509.27      3-add bed days 

Grade Iva 6,012.36      4-add bed days 

        

Abbreviations: AEs=Adverse events; CHF=Swiss francs; CI=confidence interval; CLH=conventional laparoscopic hysterectomy; min=minutes; NA=not 
applicable; RAH=robot-assisted hysterectomy 
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Table 33 Summary of model input parameters for scenario analyses 

Input Point estimate 

(base case) 

Point estimate (base 

case) 

Comment / Source 

 RAH CLH  

    

SOCIETAL PERSPECTIVE (NOT in base case)    

Days away from work 24.1 31.6 Bell et al. 2008 

Productivity loss (average salary in CHF/year) 72,000 72,000 Swiss Federal Statistical Office 2016 - Gross monthly wage by groups of 

occupations, age, and gender. 

Abbreviations: CHF=Swiss francs; CI=confidence interval; CLH=conventional laparoscopic hysterectomy; min=minutes; RAH=robot-assisted 
hysterectomy 
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6.5 Model results for hysterectomy 

6.5.1 Two base case results 
The results of cost analyses according to base case #1 (assuming 10 RAHs and 65 additional robot-
assisted surgeries) for both benign and malignant conditions are summarised in Table 34. 
Compared to CLH, RAH showed higher total costs per patients (+CHF 5,564 for benign and +CHF 
4,333 for malignant conditions). The cost difference was mainly due to the higher surgery 
equipment costs for RAH. The main difference between benign and malignant conditions was 
found in the staff and operation room costs: in benign conditions these costs were higher for RAH, 
whereas in malignant conditions the opposite was the case. This is due to the different lengths of 
operation estimated in the Targeted Update (see Table 29 in chapter 6.4.1). A small difference was 
also identified in the costs related to AEs: in the Targeted Update, it was reported that patients 
undergoing RAH for benign conditions had a lower risk of perioperative AEs. In contrast, for 
malignant conditions, higher AE rates were estimated for RAH. 

 

Table 34 Results base case #1, 10 RAHs + 65 other robot-assisted interventions per 
year 

  
Mean costs per patient and 

clinic (CHF) 
Mean costs per patient and 

clinic (CHF) 

  Benign conditions Malignant conditions 

  RAH CLH Difference RAH CLH Difference 

Overall per patient 18,514 12,950 5,564 19,975 15,642 4,333 
Surgery equipment 8,539 953 7,586 8,539 953 7,586 
    Reusables and consumables 2,299 0  2,299 0  
    Robot (base and options) 3,801 0  3,801 0  
    Maintenance 2,439 0  2,439 0  
Staff & operation room 3,573 2,999 574 4,379 5,430 -1,051 
Hospital stay 6,110 8,614 -2,504 6,110 8,614 -2,504 
Perioperative AEs 292 384 -92 947 645 302 

Abbreviations: AEs=Adverse events; CHF=Swiss francs; CLH=conventional laparoscopic 
hysterectomy; RAH=robot-assisted hysterectomy 
 

In the base case #2, the number of performed RAH was increased to 100 per year (with no 
additional use of the robot for other diseases). Also in this case, RAH was more expensive than 
CLH. However, the difference was less pronounced (especially for malignant conditions). It 
appeared evident that the overall number of robot-assisted surgeries performed every year has a 
high impact on the total surgery equipment costs. In the following sensitivity analyses, we further 
investigated the impact of different numbers of robot-assisted surgeries on the costs. 
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Table 35 Results base case #2, 100 RAHs per year (no other robot-assisted 
interventions) 

  
Mean costs per patient and 

clinic (CHF) 
Mean costs per patient and 

clinic (CHF) 

  Benign conditions Malignant conditions 

  RAH CLH Difference RAH CLH Difference 

Overall per patient 16,954 12,950 4,004 18,415 15,642 2,773 

Surgery equipment 6,979 953 6,026 6,979 953 6,026 

    Reusables and consumables 2,299 0  2,299 0  

    Robot (base and options) 2,851 0  2,851 0  

    Maintenance 1,829 0  1,829 0  

Staff & operation room 3,573 2,999 574 4,379 5,430 -1,051 
Hospital stay 6,110 8,614 -2,504 6,110 8,614 -2,504 
Perioperative AEs 292 384 -92 947 645 302 

Abbreviations: AEs=Adverse events; CHF=Swiss francs; CLH=conventional laparoscopic 
hysterectomy; RAH=robot-assisted hysterectomy 
 

6.5.2 Sensitivity analysis results 
As mentioned previously, we performed three types of sensitivity analyses and investigated the 
impact of input parameter variation on the overall cost difference between RAH and CLH. 

 

6.5.2.1 Variation of the number of robot-assisted surgeries for hysterectomy 
In a first sensitivity analysis, we varied the number of RAH per clinic per year and the number of 
other robot-assisted surgeries per hospital. All other base case input parameter values were left 
unchanged. As illustrated in Figure 10 and Table 36, with increasing numbers of robot-assisted 
surgeries the cost difference between RAH and CLH decreased. For benign conditions, RAH 
became less expensive than CLH only after more than 693 robot uses. In contrast, for malignant 
conditions, RAH was less expensive than CLH already after 245 robot-assisted interventions. 
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Figure 10 Cost impact of varying the hospital-level total number of robot-assisted 
surgeries per hospital per year, starting from base case #1 
Abbreviations: CLH=conventional laparoscopic hysterectomy; RAH=robot-assisted hysterectomy 
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Table 36 Cost impact of varying the hospital-level number of robot-assisted surgeries 
per year, starting from base case #1 

 Benign disease Malignant disease 

Overall robot use 
Cost difference / patient 

(CHF) 
Cost difference / patient 

(CHF) 

25 18,044 16,813 

50 8,684 7,453 
75 5,564 4,333 

100 4,004 2,773 
125 3,068 1,837 

150 2,444 1,213 
175 1,998 768 

200 1,664 433 
225 1,404 173 

250 1,196 -35 
275 1,026 -205 

300 884 -347 
325 764 -467 

350 661 -569 
375 572 -659 

400 494 -737 
425 425 -805 

450 364 -867 
475 310 -921 

500 260 -971 
600 104 -1,127 

700 -7 -1,127 
Abbreviations: CHF=Swiss francs 
 

6.5.2.2 Variation of the number of robot-assisted surgeries and of surgery and operation 
room times for hysterectomy 

In a second sensitivity analysis, we varied simultaneously the total number of robot-assisted 
surgeries per clinic as well as the difference of surgery and operation room times between RAH 
and CLH. The original difference in surgery time between RAH and CLH for benign conditions for 
base cases #1 and #2 was 26 minutes (108.9 minutes for RAH, 82.9 minutes for CLH). The 
corresponding difference in operation room time was 26 minutes (138.9 minutes for RAH, 112.9 
minutes for CLH). For malignant conditions the difference in surgery time was -31 minutes (139 
minutes for RAH, 170 minutes for CLH). The difference in operation room time was -31 minutes 
(169 minutes for RAH, 200 minutes for CLH). 

The base case CLH surgery time and CLH operation room time were then varied by up to 120 min. 
The results are presented in the following figures and tables (Figure 11, Figure 12,   
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Table 37, Table 38). 

For 200 robot-assisted surgeries overall and by applying the surgery and operation room times 
of the base case, our model estimated that RAH costed CHF 1,664 more than CLH for benign 
conditions. Decreasing the RAH surgery and operation room times by 15 minutes led to a 
reduction of the cost difference (CHF 1,263). RAH became less expensive than CLH only when its 
surgery and operation room times were reduced by 75 minutes (difference: CHF -344). On the 
other side, an increase in surgery and operating times by 15 minutes would lead to a higher cost 
difference (CHF 2,066). With higher numbers of robot-assisted surgeries per year (e.g. 300), a 
reduction of 30-45 minutes of the surgery and operating room time would be sufficient to have 
similar RAH and CLH costs. In contrast, with low numbers of robot-assisted surgeries per year 
(e.g. 100 or less), RAH would remain more expensive than CLH even if its surgery and operating 
room times would be reduced by 120 minutes. 

For malignant conditions, if 200 robot-assisted surgeries overall were assumed and if the surgery 
and operation room times of the base case were applied, our model estimated that RAH costed 
CHF 433 more than CLH for benign conditions. Decreasing the RAH surgery and operation room 
times by 15 minutes led to a reduction of the cost difference (CHF 32). RAH became less expensive 
than CLH when its surgery and operation room times were reduced by more than 20 minutes. On 
the other side, an increase in surgery and operating times by 15 minutes would lead to a higher 
costs difference (CHF 835). With higher numbers of robot-assisted surgeries per year (e.g. 300), 
RAH would be less expensive than CLH already with the base case surgery and operating room 
times estimates. In contrast, with low numbers of robot-assisted surgeries per year (e.g. 75 or 
less), RAH would remain more expensive than CLH even if its surgery and operating room times 
would be reduced by 120 minutes. 
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Base case: RAH surgery time: 108.9 minutes, CLH surgery time: 82.9 minutes; RAH operation room time: 138.9 minutes, CLH operation room time: 
112.9 minutes. Abbreviations: CHF=Swiss francs; CLH=conventional laparoscopic hysterectomy; min=minutes; RAH=robot-assisted hysterectomy 

Figure 11 Cost impact of varying the number of hospital-level robot-assisted surgeries as well as operation room and 
surgery times, starting from base case #1 for benign conditions 
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Figure 12 Cost impact of varying the number of hospital-level robot-assisted surgeries as well as operation room and surgery time, 
starting from base case #1 for malignant conditions 
Base case: RAH surgery time: 139 minutes, CLH surgery time: 170 minutes; RAH operation room time: 169 minutes, CLH operation room time: 200 
minutes. Abbreviations: CHF=Swiss francs; CLH=conventional laparoscopic hysterectomy; min=minutes; RAH=robot-assisted hysterectomy 
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Table 37 Cost impact of varying the number of hospital-level robot-assisted surgeries as well as RAH operation room and RAH surgery 
time, starting from base case #1 for benign conditions 

  
Number of robot-assisted surgeries per year 

    25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 

C
h

a
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g
e

s 
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se
 c

a
se

 s
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e
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n
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o
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m

 t
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e
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m
in

) 

120    21,257   11,897    8,778     7,218    6,282    5,658     5,212      4,878     4,618     4,410     4,239      4,098     3,978     3,875     3,786      3,708     3,639     3,578     3,523      3,474  

105    20,855   11,496    8,376     6,816    5,880    5,256     4,810      4,476     4,216     4,008     3,838      3,696     3,576     3,473     3,384      3,306     3,237     3,176     3,121      3,072  

90    20,454   11,094    7,974     6,414    5,478    4,854     4,409      4,074     3,814     3,606     3,436      3,294     3,174     3,071     2,982      2,904     2,836     2,774     2,720      2,670  

75    20,052   10,692    7,572     6,013    5,077    4,453     4,007      3,673     3,413     3,205     3,034      2,893     2,773     2,670     2,581      2,503     2,434     2,373     2,318      2,269  

60    19,650   10,291    7,171     5,611    4,675    4,051     3,605      3,271     3,011     2,803     2,633      2,491     2,371     2,268     2,179      2,101     2,032     1,971     1,916      1,867  

45    19,249      9,889    6,769     5,209    4,273    3,649     3,204      2,869     2,609     2,401     2,231      2,089     1,969     1,866     1,777      1,699     1,630     1,569     1,515      1,465  

30    18,847      9,487    6,367     4,807    3,872    3,248     2,802      2,468     2,208     2,000     1,829      1,688     1,568     1,465     1,376      1,298     1,229     1,168     1,113      1,064  

15    18,445      9,086    5,966     4,406    3,470    2,846     2,400      2,066     1,806     1,598     1,428      1,286     1,166     1,063        974          896        827        766        711          662  

0    18,044     8,684   5,564     4,004   3,068   2,444    1,998      1,664    1,404    1,196    1,026          884        764        661        572          494        425        364        310          260  

-15    17,642      8,282    5,162     3,602    2,667    2,043     1,597      1,263     1,003        795        624          483        363        260        171            93          24         -37         -92        -141  

-30    17,240      7,881    4,761     3,201    2,265    1,641     1,195          861        601        393        223            81         -39      -142      -231        -309      -378      -439      -494        -543  

-45    16,839      7,479    4,359     2,799    1,863    1,239        793          459        199           -9      -179        -321      -441      -544      -633        -711      -780      -841      -895        -945  

-60    16,437      7,077    3,957     2,397    1,461       837        392            58      -202      -410      -581        -722      -842      -945   -1,034     -1,112   -1,181   -1,242   -1,297     -1,346  

-75    16,035      6,676    3,556     1,996    1,060       436         -10        -344      -604      -812      -982     -1,124   -1,244   -1,347   -1,436     -1,514   -1,583   -1,644   -1,699     -1,748  

-90    15,634      6,274    3,154     1,594       658         34      -412        -746   -1,006   -1,214   -1,384     -1,526   -1,646   -1,749   -1,838     -1,916   -1,985   -2,046   -2,101     -2,150  

-105    15,232      5,872    2,752     1,192       256     -368      -813     -1,148   -1,408   -1,615   -1,786     -1,927   -2,047   -2,150   -2,239     -2,317   -2,386   -2,447   -2,502     -2,551  

-120    14,830      5,471    2,351        791     -145     -769   -1,215     -1,549   -1,809   -2,017   -2,187     -2,329   -2,449   -2,552   -2,641     -2,719   -2,788   -2,849   -2,904     -2,953  
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Table 38 Cost impact of varying the number of hospital-level robot-assisted surgeries as well as RAH operation room and RAH surgery 
time, starting from base case #1 for malignant conditions 

  
Number of robot-assisted surgeries per year 

    25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 

C
h

a
n

g
e

s 
in

 b
a

se
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se

 s
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120  

                              
20,026  

                              
10,667  

                           
7,547  

                          
5,987  

                               
5,051  

                               
4,427  

                               
3,981  

                             
3,647  

                               
3,387  

                               
3,179  

                               
3,009  

                             
2,867  

                               
2,747  

                               
2,644  

                               
2,555  

                             
2,477  

                               
2,408  

                               
2,347  

                               
2,292  

                             
2,243  

           
105  

                              
19,625  

                              
10,265  

                             
7,145  

                          
5,585  

                               
4,649  

                               
4,025  

                               
3,579  

                             
3,245  

                               
2,985  

                               
2,777  

                               
2,607  

                             
2,465  

                               
2,345  

                               
2,242  

                               
2,153  

                             
2,075  

                               
2,006  

                               
1,945  

                               
1,890  

                             
1,841  

              
90  

                              
19,223  

                                 
9,863  

                             
6,743  

                          
5,183  

                               
4,247  

                               
3,623  

                               
3,178  

                             
2,843  

                               
2,583  

                               
2,375  

                               
2,205  

                             
2,063  

                               
1,943  

                               
1,841  

                               
1,751  

                             
1,673  

                               
1,605  

                               
1,543  

                               
1,489  

                             
1,439  

              
75  

                              
18,821  

                                 
9,462  

                             
6,342  

                          
4,782  

                               
3,846  

                               
3,222  

                               
2,776  

                             
2,442  

                               
2,182  

                               
1,974  

                               
1,804  

                             
1,662  

                               
1,542  

                               
1,439  

                               
1,350  

                             
1,272  

                               
1,203  

                               
1,142  

                               
1,087  

                             
1,038  

              
60  

                              
18,420  

                                 
9,060  

                             
5,940  

                          
4,380  

                               
3,444  

                               
2,820  

                               
2,374  

                             
2,040  

                               
1,780  

                               
1,572  

                               
1,402  

                             
1,260  

                               
1,140  

                               
1,037  

                                   
948  

                                  
870  

                                   
801  

                                   
740  

                                   
685  

                                  
636  

              
45  

                              
18,018  

                                 
8,658  

                             
5,538  

                          
3,978  

                               
3,042  

                               
2,418  

                               
1,973  

                             
1,638  

                               
1,378  

                               
1,170  

                               
1,000  

                                  
858  

                                   
738  

                                   
636  

                                   
546  

                                  
468  

                                   
400  

                                   
338  

                                   
284  

                                  
234  

              
30  

                              
17,616  

                                 
8,256  

                             
5,137  

                          
3,577  

                               
2,641  

                               
2,017  

                               
1,571  

                             
1,237  

                                   
977  

                                   
769  

                                   
599  

                                  
457  

                                   
337  

                                   
234  

                                   
145  

                                     
67  

                                       
-2  

                                    
-63  

                                 
-118  

                                
-167  

              
15  

                              
17,214  

                                 
7,855  

                             
4,735  

                          
3,175  

                               
2,239  

                               
1,615  

                               
1,169  

                                  
835  

                                   
575  

                                   
367  

                                   
197  

                                     
55  

                                    
-65  

                                 
-168  

                                 
-257  

                                
-335  

                                 
-404  

                                 
-465  

                                 
-520  

                                
-569  

0 
                           

16,813  
                               

7,453  
                          

4,333  
                          

2,773  
                             

1,837  
                             

1,213  
                                  

768  
                                  

433  
                                  

173  
                                   

-35  
                                

-205  
                                

-347  
                                

-467  
                                

-569  
                                

-659  
                                

-737  
                                

-805  
                                

-867  
                                

-921  
                                

-971  

            
-15  

                              
16,411  

                                 
7,051  

                             
3,932  

                          
2,372  

                               
1,436  

                                   
812  

                                   
366  

                                     
32  

                                 
-228  

                                 
-436  

                                 
-606  

                                
-748  

                                 
-868  

                                 
-971  

                             
-1,060  

                           
-1,138  

                             
-1,207  

                             
-1,268  

                             
-1,323  

                           
-1,372  

            
-30  

                              
16,009  

                                 
6,650  

                             
3,530  

                          
1,970  

                               
1,034  

                                   
410  

                                    
-36  

                                
-370  

                                 
-630  

                                 
-838  

                             
-1,008  

                           
-1,150  

                             
-1,270  

                             
-1,373  

                             
-1,462  

                           
-1,540  

                             
-1,609  

                             
-1,670  

                             
-1,725  

                           
-1,774  

            
-45  

                              
15,608  

                                 
6,248  

                             
3,128  

                          
1,568  

                                   
632  

                                         
8  

                                 
-437  

                                
-772  

                             
-1,032  

                             
-1,240  

                             
-1,410  

                           
-1,552  

                             
-1,672  

                             
-1,774  

                             
-1,864  

                           
-1,942  

                             
-2,010  

                             
-2,072  

                             
-2,126  

                           
-2,176  

            
-60  

                              
15,206  

                                 
5,846  

                             
2,727  

                          
1,167  

                                   
231  

                                 
-393  

                                 
-839  

                           
-1,173  

                             
-1,433  

                             
-1,641  

                             
-1,812  

                           
-1,953  

                             
-2,073  

                             
-2,176  

                             
-2,265  

                           
-2,343  

                             
-2,412  

                             
-2,473  

                             
-2,528  

                           
-2,577  

            
-75  

                              
14,804  

                                 
5,445  

                             
2,325  

                               
765  

                                 
-171  

                                 
-795  

                             
-1,241  

                           
-1,575  

                             
-1,835  

                             
-2,043  

                             
-2,213  

                           
-2,355  

                             
-2,475  

                             
-2,578  

                             
-2,667  

                           
-2,745  

                             
-2,814  

                             
-2,875  

                             
-2,930  

                           
-2,979  

            
-90  

                              
14,403  

                                 
5,043  

                             
1,923  

                               
363  

                                 
-573  

                             
-1,197  

                             
-1,642  

                           
-1,977  

                             
-2,237  

                             
-2,445  

                             
-2,615  

                           
-2,757  

                             
-2,877  

                             
-2,980  

                             
-3,069  

                           
-3,147  

                             
-3,215  

                             
-3,277  

                             
-3,331  

                           
-3,381  

         -
105  

                              
14,001  

                                 
4,641  

                             
1,521  

                                 
-38  

                                 
-974  

                             
-1,598  

                             
-2,044  

                           
-2,378  

                             
-2,638  

                             
-2,846  

                             
-3,017  

                           
-3,158  

                             
-3,278  

                             
-3,381  

                             
-3,470  

                           
-3,548  

                             
-3,617  

                             
-3,678  

                             
-3,733  

                           
-3,782  

         -
120  

                              
13,599  

                                 
4,240  

                             
1,120  

                             
-440  

                             
-1,376  

                             
-2,000  

                             
-2,446  

                           
-2,780  

                             
-3,040  

                             
-3,248  

                             
-3,418  

                           
-3,560  

                             
-3,680  

                             
-3,783  

                             
-3,872  

                           
-3,950  

                             
-4,019  

                             
-4,080  

                             
-4,135  

                           
-4,184  
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6.5.2.3 One-way deterministic sensitivity analyses for hysterectomy 
In the deterministic sensitivity analyses, we varied all model parameter values individually that 
could have an effect on the overall difference between RAH and CLH costs per patient. The 
variables surgery time and operation room time were also varied. However, since these two 
variables are correlated, their individual variation might be questionable. We verified that surgery 
time was always shorter than operation room time for both RAH and CLH when applying lower 
and upper sensitivity limits.  

Figure 13 and Figure 14 illustrate the results in a tornado diagram plot. The orange bars illustrate 
the cost difference for the low parameter values chosen, and the green bars the cost difference for 
the high parameter values.  

The results suggested that the factors with the highest impact on the cost difference between RAH 
and CLH were the total number of robot-assisted procedures per year in a given hospital, the costs 
of the robot, and its life expectancy. The ten most influential variables for both benign and 
malignant conditions are reported in Table 39 and Table 40. The effects of the variation of the 
perioperative AEs are not illustrated as they were very small. 
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Figure 13 Tornado diagram of one-way sensitivity analysis, RAH vs. CLH for benign 
conditions 
Abbreviations: CHF=Swiss francs; CLH=conventional laparoscopic hysterectomy; RAH=robot-
assisted hysterectomy 
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Figure 14 Tornado diagram of one-way sensitivity analysis, RAH vs. CLH for malignant 
conditions 
Abbreviations: CHF=Swiss francs; CLH=conventional laparoscopic hysterectomy; RAH=robot-
assisted hysterectomy 
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Table 39 Tornado one-way sensitivity results of the 10 most influential parameters 
for benign conditions 

 Input Cost difference in 
CHF (RAH-CLH) 

Parameter Default Lower Upper Lower Upper 

Robot use other indications (N) 65 45.5 84.5 7,756 4,277 

Robotic system costs (CHF) 1,800,000 1,000,000 2,600,000 3,875 7,253 

Robot life expectancy (number of 
years) - RAH 

7 5 10 6,934 4,539 

Total operation room time (min) -
RAH 

138.9 97.23 180.57 4,652 6,477 

Total operation room time (min) - 
CLH 

112.9 79.03 146.77 6,337 4,791 

Hospital stay daily rate  
(CHF for 1-bed day) 

1,503 1,052 1,954 6,315 4,813 

Yearly maintenance costs robotic 
system (CHF) 

180,000 126,000 234,000 4,832 6,296 

Robot-assisted operation room 
hourly rate 

1,009 706 1,311 4,852 6,276 

Open surgery room hourly rate 
(CHF) 

1,009 706 1,311 6,167 4,961 

Reusable surgical equipment costs 
(CHF for 10 times) 

15,627 10,939 20,315 5,088 6,041 

Abbreviations: CHF=Swiss francs; CLH=conventional laparoscopic hysterectomy; min=minutes; 
RAH=robot-assisted hysterectomy 
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Table 40 Tornado one-way sensitivity results of the 10 most influential parameters 
for malignant conditions 

 Input Cost difference in 
CHF (RAH-CLH) 

Parameter Default Lower Upper Lower Upper 

Robot use other indications 65 45.5 84.5 6,526 3,046 

Robotic system costs (CHF) 1,800,000 1,000,000 2,600,000 2,644 6,022 

Total operation room time (min) - 
CLH 

200 140 260 5,703 2,964 

Robot life expectancy (number of 
years) - RAH 

7 5 10 5,703 3,308 

Total operation room time (min) -
RAH 

169 118 220 3,223 5,444 

Open surgery room hourly rate 
(CHF) 

1,009 706 1,311 5,402 3,265 

Robot-assisted operation room 
hourly rate (CHF) 

1,008 706 1,311 3,467 5,199 

Hospital stay daily rate  
(CHF for 1-bed day) 

1,503 1,052 1,954 5,084 3,582 

Yearly maintenance costs robotic 
system (CHF) 

180,000 126,000 234,000 3,602 5,065 

Reusable surgical equipment costs 
(CHF for 10 times) 

15,627 10,939 20,315 3,857 4,810 

Abbreviations: CHF=Swiss francs; CLH=conventional laparoscopic hysterectomy; min=minutes; 
RAH=robot-assisted hysterectomy 
 

  



 
 

Page 153 

 

6.5.3 Scenario analysis results 
The first scenario analysis excluding the costs of the robot purchase led to a clear decrease of the 
cost differences between RAH and CLH (from CHF 5,564 to CHF 1,763 for benign conditions and 
from CHF 4,333 to CHF 533 for malignant conditions) (Table 41). 

The second scenario analysis included the indirect costs related to days away from work. From a 
societal perspective, the cost difference between RAH and CLH would be lower if compared to 
those evaluated in base case #1 using a KVG perspective. Patients in the CLH group had a higher 
mean number of days away from work. Indirect costs represented 9% of the total costs for RAH 
and 14-16% of the total costs for CLH. 

The third scenario analysis suggested that the inclusion of overhead costs for the robot purchase 
would lead to even higher cost differences between RAH and CLH: the difference would increase 
by CHF 1,140 for both, benign and malignant conditions.  

 

Table 41 Scenario analysis results for hysterectomy 

 Mean costs per patient (CHF) 

 
RAH CLH 

Difference 
(RAH - CLH) 

Overall per patient (Base case #1) 
Benign conditions 
Malignant conditions 
 

 
18,514 
19,976 

 
12,950 
15,642 

 
5,564 
4,333 

Scenario 1 – No robot costs    
Overall per patient  
Benign conditions 
Malignant conditions 

 
14,713 
16,175 

 
12,950 
15,642 

 
1,763 
533 

Robot (base & options) 3,801   
    

Scenario 2 – Societal perspective    
Overall per patient  
Benign conditions 
Malignant conditions 

 
20,416 
21,877 

 
15,444 
18,136 

 
4,952 
3,741 

Days away from work 1,902 2,493 -592 
    

Scenario 3 – Additional overhead costs 
for RAH 

   

Overall per patient 
Benign conditions 
Malignant conditions 

 
19,654 
21,116 

 
12,950 
15,642 

 
6,704 
5,473 

Overhead 
 

1,140   

Abbreviations: CHF=Swiss francs; CLH=conventional laparoscopic hysterectomy; RAH=robot-
assisted hysterectomy 
 

  



 
 

Page 154 

 

6.6 Budget impact analyses for hysterectomy 

According to the SHS, in 2015, there were 4,581 hospitalisations for malignant neoplasms and 
9,412 hospitalisations for benign neoplasms. Only 22% (1,008 out of 4,851) of the patients 
diagnosed with a malignant disease underwent a RAH or a CLH. For benign conditions the 
percentage was much higher (37%, 3,476 out of 9,412). Among all patients who underwent a 
laparoscopic hysterectomy, only 4.1% were operated with a robot. This percentage was in line 
with those provided by the contacted gynaecologists (0-15%). According to this information, we 
estimated that the budget impact of RAH and CLH in Switzerland in 2015 was CHF 79.9 million 
(Table 42). Only 5.6% of the total costs were due to RAH. 

To investigate the cost changes according to different robot uses, the percentage of patients 
undergoing RAH or CLH was varied from 0% RAH and 100% CLH to 100% RAH and 0% CLH. In 
this analysis, the costs of CLH remained constant, whereas the costs of RAH varied according to 
the increasing number of performed robot-assisted interventions. As illustrated in Table 43 and 
Figure 15, the mean direct costs for a single RAH decreased with increasing number of operations: 
from CHF 17,813 to CHF 14,703 in benign conditions and from CHF 19,274 to CHF 15,534 in 
malignant conditions. In the scenario assuming 10% RAH and 90% CLH, the total number of RAH 
per year per clinic was 20. In the scenario assuming RAH only, 195 RAH per year per hospital were 
assumed. Compared to a scenario in which only CLH were performed, the actual use of RAH costs 
CHF 1.3 million more. On the other hand, in a scenario assuming RAH only, the total costs for 
hysterectomy would increase by CHF 4.0 million if compared to the actual use. The relatively small 
change in total costs is principally due to the fact that a more frequent use of the robots has a 
direct impact on their amortisation costs (i.e. the mean costs per patients decrease since the robot 
acquisition costs are distributed to more patients). 

Interestingly, the total direct costs between 30% and 100% RAH use were almost constant. If 
compared to the current use, the cost difference ranged from CHF 3.8 million to CHF 4.6 million. 

 

Table 42  Budget impact of patients undergoing RAH of CLH in 2015 in Switzerland 

Disease condition Benign conditions Malignant conditions  

Type of surgery RAH CLH RAH CLH Total 

Number of hospitalisations 
(N) 

199 4,652 41 967 5,859 

Direct costs per patient 
(CHF) 

18,514 12,951 19,975 15,643  

Total direct costs (million 
CHF) 

3.7 60.3 0.8 15.1 79.9 

Abbreviations: CHF=Swiss francs; CLH=conventional laparoscopic hysterectomy; RAH=robot-
assisted hysterectomy 
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Table 43  Variation of the percentage of patients undergoing RAH or CLH 

Surgery 
distribution 

(%) 

Number of 
patients (N) 

Cost per case 
(CHF) 

Total costs 
(million CHF) 

Number of 
patients (N) 

Cost per case 
(CHF) 

Total costs 
(million CHF) Total costs 

(million 
CHF)  

Difference 
from 

current use 
(million 

CHF) 

Benign conditions Malignant conditions 

RAH CLH RAH CLH RAH CLH RAH CLH All RAH CLH RAH CLH RAH CLH All 
All 

conditions 

0 100 0 4,851 0 12,951 0.0 62.8 62.8 0 1,008 0 15,643 0.0 15.8 15.8 78.6 -1.3 

10 90 485 4,366 17,813 12,951 8.6 56.5 65.2 101 907 19,274 15,643 1.9 14.2 16.1 81.3 1.4 

20 80 970 3,881 16,770 12,951 16.3 50.3 66.5 202 806 18,231 15,643 3.7 12.6 16.3 82.8 2.9 

30 70 1,455 3,396 16,061 12,951 23.4 44.0 67.4 302 706 17,522 15,643 5.3 11.0 16.3 83.7 3.8 

40 60 1,940 2,911 15,545 12,951 30.2 37.7 67.9 403 605 17,006 15,643 6.9 9.5 16.3 84.2 4.3 

50 50 2,426 2,426 15,151 12,951 36.7 31.4 68.2 504 504 16,612 15,643 8.4 7.9 16.3 84.4 4.5 

60 40 2,911 1,940 14,843 12,951 43.2 25.1 68.3 605 403 16,304 15,643 9.9 6.3 16.2 84.5 4.6 

70 30 3,396 1,455 14,595 12,951 49.6 18.8 68.4 706 302 16,056 15,643 11.3 4.7 16.1 84.5 4.6 

80 20 3,881 970 14,390 12,951 55.8 12.6 68.4 806 202 15,851 15,643 12.8 3.2 15.9 84.3 4.4 

90 10 4,366 485 14,218 12,951 62.1 6.3 68.4 907 101 15,679 15,643 14.2 1.6 15.8 84.2 4.3 

100 0 4,851 0 14,073 0 68.3 0.0 68.3 1,008 0 15,534 0 15.7 0.0 15.7 83.9 4.0 
Abbreviations: CHF=Swiss francs; CLH=conventional laparoscopic hysterectomy; RAH=robot-assisted hysterectomy 
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Figure 15  Total direct costs according to different RAH and CLH utilisations (benign and malignant conditions combined) 
Abbreviations: CHF=Swiss francs; CLH=conventional laparoscopic hysterectomy; RAH=robot-assisted hysterectomy 
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6.6.1 Sensitivity analyses 
In the sensitivity analyses, the estimated costs per patients were varied by ± 30%. The resulting 
total direct costs of laparoscopic hysterectomy ranged from CHF 55.9 million to CHF 103.8 million 
(Table 44). The cost difference compared to the base case if only CLHs were performed ranged 
between CHF -0.9 million and CHF -1.7 million. If only RAHs were performed, the cost difference 
ranged from CHF 2.8 million to CHF 5.2 million. 

 

Table 44  Sensitivity analyses – variation of mean direct costs per patient by ± 30% 

Disease 
condition 

Benign conditions Malignant conditions Total 

Difference 
from base 
case 
(million 
CHF) 

Type of 
surgery 

RAH CLH RAH CLH  
 

Base case 
4.1% RAH, 
95.9% CLH 

2.6-4.8 42.2-78.3 0.6-1.1 10.6-19.7 55.9-103.8 - 

0% RAH, 
100% CLH 

0 44.0-81.7 0 11.0-20.5 55.0-102.2 -0.9 to -1.7 

50% RAH, 
50% CLH 

25.7-47.8 22-40.8 5.9-10.9 5.5-10.2 59.1-109.7 3.2 to 5.9 

100% RAH, 
0% CLH 

47.8-88.7 0 11-20.4 0 58.7-109.1 2.8 to 5.2 

Abbreviations: CHF=Swiss francs; CLH=conventional laparoscopic hysterectomy; RAH=robot-
assisted hysterectomy 
 

6.7 Discussion and conclusion for hysterectomy 

Clinical effectiveness 
A Targeted Update of a Cochrane Review investigating RAH vs. CLH in women with benign or 
malignant gynaecological diseases represented the core clinical part of this assessment [Targeted 
Update 2018, Liu et al. 2014]. The Targeted Update included six RCTs [Deimling et al. 2017, Green 
et al. 2013, Lönnerfors et al. 2015, Mäenpää et al. 2016, Paraiso et al. 2013, and Sarlos et al. 2012]. 
All studies compared RAH with CLH, except for one study, which compared RAH with CLH or a 
vaginal surgical approach for hysterectomy (comparison intervention based on surgeon’s choice) 
[Lönnerfors et al. 2014]. The authors of the Targeted Update reported that there may be little or 
no difference in intra- and postoperative complications, RAH may increase the risk of needing 
blood transfusion and may lead to higher total costs compared with CLH [Targeted Update 2018, 
Liu et al. 2014]. However, RAH may also lead to a slightly shorter hospital stay. The evidence for 
a positive effect of RAH on operating time, quality of life, and pain was judged to be of very low 
quality. Moreover, there was no evidence of an effect on mortality or disease-free survival in 
cancer patients.  The overall quality of evidence was in general low for almost all investigated 
outcomes. 
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Health economic assessment 
The health economic assessment consisted of a systematic review of the currently published 
literature, a de novo cost analysis for Switzerland, and a budget impact analysis. For the de novo 
cost analysis and the budget impact analysis we investigated the current practice in Switzerland. 

Systematic review 
The results of the systematic literature review indicated absence of published cost-effectiveness 
analyses assessing costs per QALY or costs per LYG that could have provided hints regarding the 
cost-effectiveness to be expected for Switzerland. Nevertheless, several studies investigating the 
costs of RAH and CLH were identified and used a source for the cost model or as comparison for 
our results [Barnett et al. 2010, Bell et al. 2008, Dandolu at el. 2017, Desille-Gbaguidi et al. 2013, 
El Hachem et al. 2016, Herling et al. 2015, Laursen et al. 2017, Leitao et al. 2015, Lönnerfors et al. 
2017, Pellegrino et al. 2017, Sarlos et al. 2010, HIQA 2011]. 

Current practice 
According to the Health and Accident Insurance Directorate of the SFOPH, in 2015, there were 
9,883 cases of hysterectomy for benign conditions performed in 108 Swiss hospitals [SFOPH 
2018]. Forty-four hospitals (41%) performed more than 100 hysterectomies, 25 hospitals (23%) 
performed between 50 and 100 hysterectomies, and 39 hospitals (36%) performed less than 50 
hysterectomies. Concerning hysterectomy for malignant disease, a total of 1,230 cases divided 
among 91 Swiss hospitals was estimated. Only three hospitals (3%) had more than 50 
hysterectomies. According to the same source, in 2016, the number of hysterectomies for benign 
conditions performed in 108 hospitals was 9,858, whereas the hysterectomies for malignant 
diseases were 1,245, distributed between 88 hospitals [SFOPH 2018]. This suggests that the total 
number of hysterectomies remained constant between 2015 and 2016. 

According to the SHS, in 2015, there were 4,581 hospitalisations for malignant neoplasms and 
9,412 for benign conditions [SHS 2015]. Only 22% (1,008 out of 4,851) of the cases diagnosed 
with a malignant disease underwent a RAH or a CLH. For benign conditions the percentage was 
much higher (37%, 3,476 out of 9,412). Among all patients who underwent a laparoscopic 
hysterectomy, only 4.1% were operated with a robot. This percentage is comparable with those 
reported by the Swiss gynaecologists contacted during this assessment (i.e. 0-15%). 

Cost model hysterectomy 
The results of the de novo cost analysis suggested that RAH is generally more expensive than CLH 
for both benign and malignant conditions. In base case #1 assuming a total of 75 robot-assisted 
interventions per clinic per year (10 RAHs and 65 other robot-assisted surgeries), the costs of 
RAH for benign conditions were CHF 5,564 higher than those of CLH (from a KVG perspective). 
For malignant conditions, the cost difference was CHF 4,333. The cost difference in malignant 
disease was less pronounced than in benign disease. This was due to different surgery times and 
perioperative AE rates estimated in the Targeted Update. Base case #2 as well as the sensitivity 
analyses showed that several factors may influence the cost difference between RAH and CLH.  

It appeared evident that the overall number of robot-assisted surgeries performed each year in a 
single hospital have a high impact on the total surgery equipment costs. When the total number 
of robot-assisted interventions was raised up to 100 (base case #2), the cost difference between 
RAH and CLH decreased significantly (from CHF 5,564 to CHF 4,004 in benign conditions and from 
CHF 4,333 to CHF 2,773 in malignant condition). Only after more than 693 robot-assisted 
interventions RAH would become less expensive than CLH for benign conditions, under the 
assumptions made. In contrast, for malignant conditions, a minimum of 245 robot uses per year 
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would be necessary to be less expensive than CLH. Other factors that showed high impact on the 
cost differences between RAH and CLH were the robot system costs, robot life expectancy, total 
operation room time, and hospital stay costs. 

The present results are comparable with most of the cost studies identified through the systematic 
literature search. For example, Barnett et al. compared the costs among robot-assisted, 
laparoscopic, and open hysterectomy for endometrial cancer in the USA. They estimated that CLH 
cost USD 2,189 less than RAH (USD 6,581 vs. USD 8,770) when robot costs were included in their 
model (including robot amortisation over 7 years and assuming 324 robot-assisted surgeries per 
year) [Barnett et al. 2010]. In another American study, Bell et al. compared the costs of 
laparotomy, laparoscopic and robot-assisted surgery for endometrial cancer [Bell et al. 2008]. The 
total average direct costs were USD 5,564 for CLH and USD 6,002 for RAH (including robot 
amortisation over five years). Total average indirect costs were USD 2,006 for CLS and USD 2,210 
for RAH. In a more recent, retrospective cohort study investigating health resource utilisation in 
the USA, the authors estimated the costs in the first 90 days following hysterectomy for benign 
conditions to amount to USD 16,820 for RAH and to USD 13,031 for procedures without robot 
assistance (it was not stated whether robot amortisation was included or not in the costs) 
[Dandolu at el. 2017]. Another retrospective study comparing RAH and CLH in the USA reported 
that the average total hospital charges for matched outpatient benign hysterectomy were USD 
14,623 for CLH controls and USD 21,412 for RAH cases (including robot amortisation over an 
unknown period and assuming 300 robot-assisted interventions per year) [El Hachem et al. 2016]. 
A study conducted by Leitao et al. in the USA investigated the direct costs for patients who 
underwent surgery for uterine cancer from 2009 to 2010 [Leitao et al. 2015]. The mean costs per 
case were USD 23,646 for RAH and USD 20,489 for CLH (including the amortisation of three robots 
over 5 years, with 751 robot cases in 2009 and 886 cases in 2010). A recently published, 
retrospective cohort study investigating the costs of uterine leiomyomas (benign condition) 
including data from hospitals across 46 states in the USA estimated median costs of USD 33,086 
for RAH and USD 23,753 for CLH (inclusion of robot amortisation or number of case load per year 
was not specified) [Ngan et al. 2016]. A French study comparing the overall care cost between 
RAH and CLH reported that the total costs per patients were EUR 10,816 for RAH and EUR 6,666 
for CLH in patients with endometrial cancer and EUR 12,211 for RAH and EUR 7,803 for CLH in 
patients with cervical cancer (including robot amortisation over 5 years) [Desille-Gbaguidi et al. 
2013]. Another French study investigating the costs of hysterectomy in endometrial and cervical 
cancer reported total costs of EUR 7,040 for RAH and EUR 5,584 for CLH (including robot 
amortisation over 7 years and assuming 165 uses per year) [Marino et al. 2015]. A Swedish RCT 
comparing vaginal and laparoscopic hysterectomy vs. RAH reported mean hospital costs per 
patient of USD 8,623 for RAH and USD 7,059 for CLH (including robot costs amortised over 7 years 
with 300 annual procedures) [Lönnerfors et al. 2015]. An Italian study published in 2017 and 
comparing minimally invasive radical hysterectomy for cervical cancer in a single centre reported 
mean costs per procedure of EUR 5,650 for RAH and EUR 3,750 for CLH (robot amortisation was 
not included in the costs) [Pellegrino et al. 2017]. 

Although most of the published studies suggested that RAH was more expensive than CLH, there 
are a few publications reporting an opposite situation.  A Canadian study published by Lau et al. 
suggested that that RAH may be less expensive than CLH in women with endometrial cancer [Lau 
et al. 2012]. According to Lau et al., RAH and CLH would costs CAD 8,370 and CAD 10,368, 
respectively (including robot amortisation). Main reasons behind these results were again the 
total number of interventions per year (the authors assumed 520 RAH yearly), the longer 
amortisation period (10 years), and the assumed lengths of stays (2.2 days for RAH and 5.5 days 
for CLH). A Danish study investigating women undergoing hysterectomy for benign conditions 
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reported that RAH generated non-significant cost savings of EUR 1,045 (95% CI -200; 2291) when 
compared with CLH (robot costs were included, but amortisation period was not provided) 
[Laursen et al. 2017]. In contrast, for malignant conditions, RAH was EUR 3,345 more expensive 
than CLS. 

Budget impact  
In the budget impact analysis, it was estimated that the total direct costs of patients undergoing 
RAH or CLH in Switzerland were CHF 79.9 million in 2015. The costs for RAH represented only 
5.6% of the total costs. Main reason was the fact that the estimated frequency of robot-assisted 
interventions for benign and malignant neoplasms was very low (4.1%). A hypothetical change 
from the current use to a scenario in which only CLH were performed would lead to a decrease of 
the total costs by CHF 1.3 million. On the other hand, in the scenario assuming RAH only, the total 
costs for hysterectomy would increase by CHF 4.0 million. This was principally because a higher 
use of the robot has a direct impact on its amortisation costs (i.e. the mean costs per patient 
decrease since the robot purchase costs are distributed to more patients). 

Strengths and limitations 
One of the main strengths of the de novo cost analysis was the use of a very recent Targeted Update 
of a Cochrane Review as the basis for estimating clinical effectiveness. The Targeted Update was 
directly commissioned by the Swiss Medical Board and updated the results of a previous Cochrane 
Review [Liu et al. 2014]. The latest search was performed the 8th of January 2018 and included 
the most recent RCTs comparing RAH vs. CLH in women undergoing hysterectomy.  

Another important strength was the use of consistent Swiss data to derive the cost inputs. 
Information provided by private and university hospitals (most importantly, University Hospital 
Basel) was used to calibrate almost all cost inputs for the Swiss reality. Also, data from the SFSO 
(e.g. SHS 2015) were used to derive mean length of hospital stay for radical prostatectomy in 
Switzerland.  

A strength of the present budget impact analysis was the possible estimation of the number of 
eligible patients using a recent Swiss dataset (SHS 2015). Through the ICD-10 codes reported in 
this dataset it was possible to identify patients diagnosed with benign or malignant gynaecological 
diseases. Those who underwent a RAH or CLH were further identified through specific CHOP 
codes. Another strength of the budget impact analysis was the direct application of mean costs 
per case estimated during this assessment. Although all cost estimations are subject to several 
limitations, most of the cost inputs for the presented models were based on Swiss data. 

This assessment report has several limitations. First, like all cost models, many assumptions were 
necessary to populate the model. Several assumptions were based on the Targeted Update of a 
Cochrane Review. However, it is important to emphasise that the number of studies included in 
this review was very limited. Consequently, the quality of evidence of the reported effect estimates 
was low. Second, several elements that may have an influence on the costs and cost differences 
between RAH and CLH were not included in the model. For example, oncological outcomes (e.g. 
overall survival, cancer-specific survival, or recurrence), persistent or long-term AEs (e.g. urinary 
incontinence), medications, hospital readmissions, PLND, outpatient visits, or quality of life (i.e. 
LYG, QALYs, cost per LYG, or QALY gained) could not be considered since there was no published 
evidence suggesting a significant difference between RAH and CLH. Given the lack of data, we 
could not assess the potential influence of learning curves on the surgery quality (e.g. in terms of 
surgery duration and perioperative AEs). However, it should be emphasised that an increased 
number of robot-assisted surgeries per year would lead to a higher number of conducted RAHs 
per surgeon. It is reasonable to assume that surgeons with a high experience may operate more 
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efficiently if compared to surgeons with a low caseload. According to the data of the SHS 2015 and 
to the opinion of several experts contacted during the preparation of this assessment report, RAH 
is rarely performed in women requiring hysterectomy in Switzerland. Several experts explained 
that they perform almost exclusively CLH, although they had a robot at disposition in their 
hospitals.  Therefore, we assumed that the level of experience with RAH in Switzerland may on 
average be relatively low. A further limitation is the fact that robot reusable and consumable 
equipment is highly variable and may partially depend on individual surgeon preferences. Overall 
costs of robot-assisted surgeries are highly dependent on the number of performed surgeries. Not 
all Swiss hospitals reach the same annual caseload. In sensitivity analyses of the de novo cost 
model, we varied the annual number of robot-assisted surgeries between 25 and 500. For 
hospitals with an annual caseload lower than 25 (combining RAH and robot-assisted surgeries for 
other indications at the same hospital), the costs per RAH further increase. Exact information on 
the number of robot-assisted surgeries which can be handled by one robot was not available. We 
assumed a maximum of 500. However, the purchase of a second robot per hospital might already 
be necessary for a lower annual caseload. It seems evident that the results presented in the 
sensitivity analyses are only meaningful up to the number of robot-assisted surgeries which can 
be performed at a hospital. Another important point to consider is that switching back to CLH only 
or switching forward to a higher use of RAH may have transition costs (e.g. additional robot 
purchase or surgeon training). Such costs were not included in the model, but may be considerably 
high. 

For this health economic analysis, it was partially difficult to obtain access to Swiss cost data. 
Aggregated cost data for key cost parameters (e.g. hospital stay daily rate, operation room hourly 
rate, cost for operating surgeon and anaesthesia staff) were made available by one public hospital. 

One limitation of the budget impact analysis was the assumption that the total number of 
hysterectomy cases in Switzerland was evenly distributed among the Swiss hospitals. Another 
limitation concerns the identification of robot-assisted interventions through the CHOP-code 
reported in the SHS. Although a specific code to indicate the use of a robot during a surgical 
intervention exists, we don’t know whether this code is reported systematically or not. Finally, it 
is important to emphasise that the budget impact analysis was performed from a health insurance 
perspective. This means that only direct costs were included. The inclusion of indirect costs (e.g. 
due to loss of income) may lead to higher total costs, but may also result in lower cost differences 
between RAH and CLH. 

Personal surgeon feedback 
During our contacts with Swiss hospitals, several gynaecologists emphasised that robots are 
rarely used for hysterectomy. Main reason was the generally longer surgery time if compared to 
CLH. Few experts reported that many RAHs were performed just to train the medical staff.  

Conclusion 
In the short-term, RAH induces additional direct costs as long as the number of yearly uses per 
robot remain at low to intermediate level. The considerably high costs of the robot, including the 
equipment and maintenance, are only partially covered by shorter length of hospital stays. The 
overall budget impact of RAH increases only modestly with increasing use, as higher caseload 
implies a substantial reduction of per-patient amortisation costs. 



 
 

Page 162 

 

7 References 

Al-Shaiji, T. F., Kanaroglou, N., Thoma, A., Prowse, C., Comondore, V., Orovan, W., Matsumoto, E. D. 
(2013). A cost-analysis comparison of laparoscopic radical prostatectomy versus open 
radical prostatectomy: the McMaster Institute of Urology experience. Canadian Urological 
Association Journal, 4(4), 237. http://doi.org/10.5489/cuaj.871. 

Ara, R., & Brazier, J. (2009). Predicting the Short Form-6D Preference-Based Index Using the Eight 
Mean Short Form-36 Health Dimension Scores: Estimating Preference-Based Health-
Related Utilities When Patient Level Data Are not Available. Value in Health, 12(2), 346–
353. http://doi.org/10.1111/j.1524-4733.2008.00428.x. 

Barnett, J. C., Judd, J. P., Wu, J. M., Scales, C. D. J., Myers, E. R., & Havrilesky, L. J. (2010). Cost 
comparison among robotic, laparoscopic, and open hysterectomy for endometrial cancer. 
Obstetrics and Gynecology, 116(3), 685–693. 
http://doi.org/10.1097/AOG.0b013e3181ee6e4d. 

Bell, M. C., Torgerson, J., Seshadri-Kreaden, U., Suttle, A. W., Hunt, S., M.C., B., S, H. (2008). 
Comparison of outcomes and cost for endometrial cancer staging via traditional 
laparotomy, standard laparoscopy and robotic techniques (Provisional abstract). 
Gynecologic Oncology, 111(3), 407–411. http://doi.org/10.1016/j.ygyno.2008.08.022. 

Bureau of Labor Statistics 2008 [Internet]. Available from: 
https://www.bls.gov/opub/mlr/2008/06/cls0806.pdf. Date accessed: August 2018. 

Canadian Institute for Health Information. The delivery of radical prostatectomy to treat men with 
prostate cancer. Ottawa (ON): The Institute; 2014. 
https://secure.cihi.ca/estore/productFamily.htm?locale=en&pf=PFC2662. Date accessed: 
August 2018. 

Chen, B., Ren, D.-P., Li, J.-X., & Li, C. (2014). Comparison of vaginal and abdominal hysterectomy: a 
prospective non-randomized trial. Pakistan Journal of Medical Sciences, 30(4). 
http://doi.org/10.12669/pjms.304.4436. 

Close, A., Robertson, C., Rushton, S., Shirley, M., Vale, L., Ramsay, C., & Pickard, R. (2013). 
Comparative cost-effectiveness of robot-assisted and standard laparoscopic prostatectomy 
as alternatives to open radical prostatectomy for treatment of men with localised prostate 
cancer: a health technology assessment from the perspective of the UK Natio. European 
Urology, 64(3), 361–369. http://doi.org/10.1016/j.eururo.2013.02.040. 

Cooperberg, M. R., Ramakrishna, N. R., Duff, S. B., Hughes, K. E., Sadownik, S., Smith, J. A., & Tewari, 
A. K. (2013). Primary treatments for clinically localised prostate cancer: a comprehensive 
lifetime cost-utility analysis. BJU International, 111(3), 437–450. 
http://doi.org/10.1111/j.1464-410x.2012.11597.x. 

Dandolu, V., & Pathak, P. (2017). Health resource utilization and costs during the first 90 days 
following robot-assisted hysterectomy. International Urogynecology Journal, 1–8. 
http://doi.org/10.1007/s00192-017-3432-2. 

Danish Medical Association. New figures for users of organisation of general practitioners. 
Average fee per consultation. Organisation of general practitioners 2009.  

Deimling, T. A., Eldridge, J. L., Riley, K. A., Kunselman, A. R., & Harkins, G. J. (2017). Randomized 
controlled trial comparing operative times between standard and robot-assisted 

https://secure.cihi.ca/estore/productFamily.htm?locale=en&pf=PFC2662


 
 

Page 163 

 

laparoscopic hysterectomy. International Journal of Gynaecology and Obstetrics: The 
Official Organ of the International Federation of Gynaecology and Obstetrics, 136(1), 64–69. 
http://doi.org/10.1002/ijgo.12001. 

Desille-Gbaguidi, H., Hebert, T., Paternotte-Villemagne, J., Gaborit, C., Rush, E., & Body, G. (2013). 
Overall care cost comparison between robotic and laparoscopic surgery for endometrial 
and cervical cancer. European Journal of Obstetrics Gynecology and Reproductive Biology, 
171(2), 348–352. http://doi.org/10.1016/j.ejogrb.2013.09.025. 

Deutsche Gesellschaft für Gynäkologie und Geburtshilfe. Leitlinienprogramm. Indikation und 
Methodik der Hysterektomie bei benignen Erkrankungen. AWMF online, April 2015. 
https://www.awmf.org/uploads/tx_szleitlinien/015-
070l_S3_Indikation_Methodik_Hysterektomie_2016-11.pdf. Date accessed: August 2018 

Drummond, M., Barbieri, M., Cook, J., Glick, H. A., Lis, J., Malik, F. Severens, J. (2009). Transferability 
of economic evaluations across jurisdictions: ISPOR Good Research Practices Task Force 
report. Value Health, 12(4), 409–418. http://doi.org/10.1111/j.1524-4733.2008.00489.x. 

Drummond, M. F., Sculpher, M. J., Torrance, G. W., O’Brien, B. J., & Stoddart, G. L. (2005). Methods 
for the economic evaluation of health care programme. Third edition. 

EAU guideline prostate cancer, http://uroweb.org/guideline/prostate-cancer/#note_355. Date 
accessed: August 2018. 

El Hachem, L., Andikyan, V., Mathews, S., Friedman, K., Poeran, J., Shieh, K., Gretz, H. F. (2016). 
Robotic Single-Site and Conventional Laparoscopic Surgery in Gynecology: Clinical 
Outcomes and Cost Analysis of a Matched Case-Control Study. Journal of Minimally Invasive 
Gynecology, 23(5), 760–768. http://doi.org/10.1016/j.jmig.2016.03.005. 

Fitch, K., Huh, W., & Bochner, A. (2016). Open vs. Minimally Invasive Hysterectomy: Commercially 
Insured Costs and Readmissions. Managed Care (Langhorne, Pa.), 25(8), 40–47. 

Green, J. L., Deimling, T., Tam, T., Davies, M. F., & Harkins, G. J. (2013). A Randomized Controlled 
Trial Comparing Conventional Laparoscopic Hysterectomy with Robot-Assisted 
Laparoscopic Hysterectomy in a Teaching Institution. Journal of Minimally Invasive 
Gynecology, 20(6), S4. http://doi.org/10.1016/j.jmig.2013.08.014. 

Guazzoni, G., Cestari, A., Naspro, R., Riva, M., Centemero, A., Zanoni, M., Rigatti, P. (2006). Intra- 
and Peri-Operative Outcomes Comparing Radical Retropubic and Laparoscopic Radical 
Prostatectomy: Results from a Prospective, Randomised, Single-Surgeon Study. European 
Urology, 50(1), 98–104. http://doi.org/10.1016/j.eururo.2006.02.051. 

Haglind, E., Carlsson, S., Stranne, J., Wallerstedt, A., Wilderäng, U., Thorsteinsdottir, T., Steineck, G. 
(2015). Urinary Incontinence and Erectile Dysfunction After Robotic Versus Open Radical 
Prostatectomy: A Prospective, Controlled, Nonrandomised Trial. European Urology, 68(2), 
216–225. http://doi.org/10.1016/j.eururo.2015.02.029. 

Heidenreich, A., Bastian, P. J., Bellmunt, J., Bolla, M., Joniau, S., van der Kwast, T., Mottet, N. (2014). 
EAU Guidelines on Prostate Cancer. Part 1: Screening, Diagnosis, and Local Treatment with 
Curative Intent—Update 2013. European Urology, 65(1), 124–137. 
http://doi.org/10.1016/j.eururo.2013.09.046. 

Herling, S. F., Palle, C., Moller, A. M., Thomsen, T., & Sorensen, J. (2016). Cost-analysis of robotic-
assisted laparoscopic hysterectomy versus total abdominal hysterectomy for women with 

https://www.awmf.org/uploads/tx_szleitlinien/015-070l_S3_Indikation_Methodik_Hysterektomie_2016-11.pdf
https://www.awmf.org/uploads/tx_szleitlinien/015-070l_S3_Indikation_Methodik_Hysterektomie_2016-11.pdf


 
 

Page 164 

 

endometrial cancer and atypical complex hyperplasia. Acta Obstetricia et Gynecologica 
Scandinavica, 95(3), 299–308. http://doi.org/10.1111/aogs.12820. 

HIQA. (2011). Health technology assessment of robot-assisted surgery in selected surgical 
procedures. https://www.hiqa.ie/system/files/HTA-robot-assisted-surgery.pdf. Date 
accessed: August 2018. 

Hohwü, L., Borre, M., Ehlers, L., & Venborg Pedersen, K. (2011). A short-term cost-effectiveness 
study comparing robot-assisted laparoscopic and open retropubic radical prostatectomy. 
Journal of Medical Economics, 14(4), 403–409. 
http://doi.org/10.3111/13696998.2011.586621. 

Husereau, D., Drummond, M., Petrou, S., Carswell, C., Moher, D., Greenberg, D., Loder, E. (2013). 
Consolidated Health Economic Evaluation Reporting Standards (CHEERS)--explanation and 
elaboration: a report of the ISPOR Health Economic Evaluation Publication Guidelines Good 
Reporting Practices Task Force. Value in Health: The Journal of the International Society for 
Pharmacoeconomics and Outcomes Research, 16(2), 231–250. 
http://doi.org/10.1016/j.jval.2013.02.002. 

Ilic, D., Evans, S., Murphy, D., & Frydenberg, M. (2012). Laparoscopic versus open prostatectomy 
for the treatment of localised prostate cancer. In Cochrane Database of Systematic Reviews. 
John Wiley & Sons, Ltd. http://doi.org/10.1002/14651858.cd009625. 

InterTASC Information Specialists’ SubGroup. Home page. Retrieved August 20, from website 
www.york.ac.uk/inst/crd/intertasc. 

Kim, S. C., Song, C., Kim, W., Kang, T., Park, J., Jeong, I. G., … Ahn, H. (2011). Factors Determining 
Functional Outcomes After Radical Prostatectomy: Robot-Assisted Versus Retropubic. 
European Urology, 60(3), 413–419. http://doi.org/10.1016/j.eururo.2011.05.011. 

Krahn, M. D., Bremner, K. E., Alibhai, S. M. H., Ni, A., Tomlinson, G., Laporte, A., & Naglie, G. (2013). 
A reference set of health utilities for long-term survivors of prostate cancer: population-
based data from Ontario, Canada. Quality of Life Research, 22(10), 2951–2962. 
http://doi.org/10.1007/s11136-013-0401-1. 

Krahn, M. D., Bremner, K. E., Tomlinson, G., & Naglie, G. (2009). Utility and health-related quality 
of life in prostate cancer patients 12 months after radical prostatectomy or radiation 
therapy. Prostate Cancer and Prostatic Diseases, 12(4), 361–368. 
http://doi.org/10.1038/pcan.2009.32. 

Krahn, M. D., Bremner, K. E., Zagorski, B., Alibhai, S. M. H., Chen, W., Tomlinson, G., Naglie, G. (2013). 
Health Care Costs for State Transition Models in Prostate Cancer. Medical Decision Making, 
34(3), 366–378. http://doi.org/10.1177/0272989x13493970. 

Lau, S., Vaknin, Z., Ramana-Kumar, A. V., Halliday, D., Franco, E. L., & Gotlieb, W. H. (2012). 
Outcomes and cost comparisons after introducing a robotics program for endometrial 
cancer surgery. Obstetrics and Gynecology, 119(4), 717–724. 
http://doi.org/10.1097/AOG.0b013e31824c0956. 

Laursen, K. R., Hyldgard, V. B., Jensen, P. T., & Sogaard, R. (2017). Health care cost consequences 
of using robot technology for hysterectomy: a register-based study of consecutive patients 
during 2006-2013. Journal of Robotic Surgery. http://doi.org/10.1007/s11701-017-0725-
x. 

https://www.hiqa.ie/system/files/HTA-robot-assisted-surgery.pdf
http://doi.org/10.1002/14651858.cd009625
http://www.york.ac.uk/inst/crd/intertasc


 
 

Page 165 

 

Leitao, M. M. J., Bartashnik, A., Wagner, I., Lee, S. J., Caroline, A., Hoskins, W. J., Jewell, E. L. (2015). 
newly diagnosed uterine cancers, 123(5), 1031–1037. 
http://doi.org/10.1097/AOG.0000000000000223.Cost-effectiveness. 

Leitlinienprogramm Prostatakarzinom der Wissenschaftlichen Medizinischen Fachgesellschaften 
e.V. (AWMF), Deutschen Krebsgesellschaft e.V.(DKG) und Deutschen Krebshilfe (DKH). 
2018. https://www.leitlinienprogramm-onkologie.de/ Date accessed: August 2018. 

Liu, H., Lawrie, T. A., Lu, D., Song, H., Wang, L., & Shi, G. (2014). Robot-assisted surgery in 
gynaecology. Cochrane Database of Systematic Reviews. 
http://doi.org/10.1002/14651858.cd011422. 

Lönnerfors, C., Reynisson, P., & Persson, J. (2015a). A randomized trial comparing vaginal and 
laparoscopic hysterectomy vs robot-assisted hysterectomy. Journal of Minimally Invasive 
Gynecology, 22(1), 78–86. http://doi.org/10.1016/j.jmig.2014.07.010. 

Lönnerfors, C., Reynisson, P., & Persson, J. (2015b). A Randomized Trial Comparing Vaginal and 
Laparoscopic Hysterectomy vs Robot-Assisted Hysterectomy. Journal of Minimally Invasive 
Gynecology, 22(1), 78–86. http://doi.org/10.1016/j.jmig.2014.07.010. 

Ludwig Boltzmann Institut 2015. Roboterassistierte Chirurgie: Eine systematische 
Übersichtsarbeit zu Wirksamkeit und Sicherheit bei ausgewählten Indikationen und 
anfallenden Kosten Vienna 2015 Dec. http://eprints.hta.lbg.ac.at/1077/# acces. Date 
accessed: August 2018. 

Mäenpää, M. M., Nieminen, K., Tomás, E. I., Laurila, M., Luukkaala, T. H., & Mäenpää, J. U. (2016). 
Robotic-assisted vs traditional laparoscopic surgery for endometrial cancer: a randomized 
controlled trial. American Journal of Obstetrics and Gynecology, 215(5), 588.e1-588.e7. 
http://doi.org/10.1016/j.ajog.2016.06.005. 

Marino, P., Houvenaeghel, G., Narducci, F., Boyer-Chammard, A., Ferron, G., Uzan, C., E., L. (2015). 
Cost-effectiveness of conventional vs robotic-assisted laparoscopy in gynecologic oncologic 
indications. International Journal of Gynecological Cancer, 25(6), 1102–1108. 
http://doi.org/10.1097/IGC.0000000000000458. 

McKinlay, R. J., Wilczynski, N. L., Haynes, R. B., & Hedges, T. (2006). Optimal search strategies for 
detecting cost and economic studies in EMBASE. BMC Health Serv Res, 6, 67. 
http://doi.org/10.1186/1472-6963-6-67. 

Medical Information Denmark [Internet]. Available from: https://www.medicin.dk/. Date 
accessed: August 2018. 

Ministry of Health and Long-Term Care. Schedule of benefits for physician services under the 
Health Insurance Act [Internet]. Toronto (ON): Queen’s Printer for Ontario; 2015 [cited 
2016 Feb 17]. Available from: http://www.health.gov.on.ca/english/provider.  

MSAC 2006. Laparoscopic remotely assisted radical prostatectomy – Assessment report. MSAC 
application 1091. Commonwealth of Australia 2006. 
http://www.msac.gov.au/internet/msac/publishing.nsf/Content/1091-public. Date 
accessed: August 2018. 

Naik, H., Howell, D., Su, J., Qiu, X., Brown, C., Vennettilli, A., Liu, G. (2015). Stage specific health 
utility index scores of Canadian cancer patients. Journal of Clinical Oncology, 33(15_suppl), 
6614. http://doi.org/10.1200/jco.2015.33.15_suppl.6614. 

https://www.leitlinienprogramm-onkologie.de/
http://www.msac.gov.au/internet/msac/publishing.nsf/Content/1091-public


 
 

Page 166 

 

Nam, R. K., Herschorn, S., Loblaw, D. A., Liu, Y., Klotz, L. H., Carr, L. K., … Narod, S. A. (2012). 
Population Based Study of Long-Term Rates of Surgery for Urinary Incontinence After 
Radical Prostatectomy for Prostate Cancer. The Journal of Urology, 188(2), 502–506. 
http://doi.org/10.1016/j.juro.2012.04.005. 

National Cancer Institute. Dictionary of Cancer Terms. 
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/bilateral-salpingo-
oophorectomy. Date accessed: August 2018. 

National Medicare Fee Schedules 2009 [Internet]. Available from: www.cms.gov. Date accessed: 
August 2018. 

Ngan, T. Y. T., Zakhari, A., Czuzoj-Shulman, N., Tulandi, T., & Abenhaim, H. A. (2018). Laparoscopic 
and Robotic-Assisted Hysterectomy for Uterine Leiomyomas: A Comparison of 
Complications and Costs. Journal of Obstetrics and Gynaecology Canada, 40(4), 432–439. 
http://doi.org/10.1016/j.jogc.2017.08.005. 

NHS 2015 – Laparoscopy (keyhole surgery). https://www.nhs.uk/conditions/laparoscopy/. Date 
accessed: August 2018. 

O’Brien, B. J. (1997). A tale of two (or more) cities: geographic transferability of 
pharmacoeconomic data. Am J Manag Care, 3 Suppl, S33-9. 
https://www.ncbi.nlm.nih.gov/pubmed/10180339. 

O’Malley, S. P., & Jordan, E. (2007). Review of a decision by the Medical Services Advisory 
Committee based on health technology assessment of an emerging technology: the case for 
remotely assisted radical prostatectomy. International Journal of Technology Assessment 
in Health Care, 23(2), 286–291. http://doi.org/10.1017/S0266462307070390. 

OECD 2018, Purchasing power parities (PPP) (indicator). doi: 10.1787/1290ee5a-en. Date 
accessed: August 2018.  

Ontario HTA 2017. Robotic Surgical System for Radical Prostatectomy: A Health Technology 
Assessment. Ont Health Technol Assess Ser. Canada; 2017;17(11):1–172. 

Papadopoulos, M. S., Tolikas, A. C., & Miliaras, D. E. (2010). Hysterectomy—Current Methods and 
Alternatives for Benign Indications. Obstetrics and Gynecology International, 2010, 1–10. 
http://doi.org/10.1155/2010/356740. 

Paraiso, M. F. R., Ridgeway, B., Park, A. J., Jelovsek, J. E., Barber, M. D., Falcone, T., & Einarsson, J. I. 
(2013). A randomized trial comparing conventional and robotically assisted total 
laparoscopic hysterectomy. American Journal of Obstetrics and Gynecology, 208(5), 368.e1-
7. http://doi.org/10.1016/j.ajog.2013.02.008. 

Pellegrino, A., Damiani, G. R., Fachechi, G., Corso, S., Pirovano, C., Trio, C., Youssef, A. (2017). Cost 
analysis of minimally invasive hysterectomy vs open approach performed by a single 
surgeon in an Italian center. Journal of Robotic Surgery, 11(2), 115–121. 
http://doi.org/10.1007/s11701-016-0625-5. 

Pellegrino, A., Damiani, G. R., Fachechi, G., Pirovano, C., Gaetani, M., & Youssef, A. (2017). Cost 
analysis of minimally invasive radical hysterectomy for cervical cancer performed by a 
single surgeon in an Italian center: an update in gynecologic oncological field. Updates in 
Surgery, 69(4), 517–522. http://doi.org/10.1007/s13304-017-0462-8. 

http://doi.org/10.1007/s13304-017-0462-8


 
 

Page 167 

 

Privatklinikgruppe Hirslanden 2018. Retrieved August 7, 2018, from 
https://www.hirslanden.ch/de/klinik-hirslanden/news-und-
medien/Medienmitteilungen/robotik-assisitierte-chirurgie.html. 

Ramirez, D., Ganesan, V., Nelson, R. J., & Haber, G.-P. (2016). Reducing Costs for Robotic Radical 
Prostatectomy: Three-instrument Technique. Urology, 95, 213–215. 
http://doi.org/10.1016/j.urology.2016.03.067. 

Ramsay, C., Pickard, R., Robertson, C., Close, A., Vale, L., Armstrong, N., Soomro, N. (2012). 
Systematic review and economic modelling of the relative clinical benefit and cost-
effectiveness of laparoscopic surgery and robotic surgery for removal of the prostate in men 
with localised prostate cancer. Health Technology Assessment (Winchester, England), 
16(41), 1–313. http://doi.org/10.3310/hta16410. 

Ratchanon, S., Apiwattanasawee, P., & Prasopsanti, K. (2015). A cost-utility analysis of 
laparoscopic radical prostatectomy and robotic-assisted laparoscopic radical 
prostatectomy in men with localized prostate cancer in Thailand. Journal of the Medical 
Association of Thailand = Chotmaihet Thangphaet, 98 Suppl 1, S14-20. 

Red Book 2009: Pharmacy’s Fundamentsl Reference (Red Book Drug Topics). Published by 
Thompson Reuters, 2009. ISBN 10: 1563637065 / ISBN 13: 9781563637063. 

Roumm, A. R., Pizzi, L., Goldfarb, N. I., & Cohn, H. (2005). Minimally Invasive: Minimally 
Reimbursed? An Examination of Six Laparoscopic Surgical Procedures. Surgical Innovation, 
12(3), 261–287. http://doi.org/10.1177/155335060501200313. 

Royle, P., & Waugh, N. (2003). Literature searching for clinical and cost-effectiveness studies used 
in health technology assessment reports carried out for the National Institute for Clinical 
Excellence appraisal system. Health Technol Assess, 7(34), iii, ix–x, 1-51. Retrieved from 
https://www.ncbi.nlm.nih.gov/pubmed/14609481. 

Santesuisse 2018. Retrieved July, 2018, from homepage. 
https://www.santesuisse.ch/fileadmin/sas_content/Beilage_2_05.pdf). 

Sanyal, C., Aprikian, A., Cury, F., Chevalier, S., & Dragomir, A. (2014). Clinical Management and 
Burden of Prostate Cancer: A Markov Monte Carlo Model. PLoS ONE, 9(12), e113432. 
http://doi.org/10.1371/journal.pone.0113432. 

Sanyal, C., Aprikian, A. G., Cury, F. L., Chevalier, S., & Dragomir, A. (2016). Management of localized 
and advanced prostate cancer in Canada: A lifetime cost and quality-adjusted life-year 
analysis. Cancer, 122(7), 1085–1096. http://doi.org/10.1002/cncr.29892. 

Sarlos, D., Kots, L., Stevanovic, N., & Schaer, G. (2010). Robotic hysterectomy versus conventional 
laparoscopic hysterectomy: outcome and cost analyses of a matched case-control study. 
European Journal of Obstetrics, Gynecology, and Reproductive Biology, 150(1), 92–96. 
http://doi.org/10.1016/j.ejogrb.2010.02.012. 

Sassi, F., Archard, L., & McDaid, D. (2002). Searching Literature Databases for Health Care 
Economic Evaluations. Medical Care, 40(5), 387–394. http://doi.org/10.1097/00005650-
200205000-00004. 

Seo, H.-J., Lee, N. R., Son, S. K., Kim, D. K., Rha, K. H., & Lee, S. H. (2016). Comparison of Robot-
Assisted Radical Prostatectomy and Open Radical Prostatectomy Outcomes: A Systematic 
Review and Meta-Analysis. Yonsei Medical Journal, 57(5), 1165. 
http://doi.org/10.3349/ymj.2016.57.5.1165. 

https://www.ncbi.nlm.nih.gov/pubmed/14609481
https://www.santesuisse.ch/


 
 

Page 168 

 

SFOPH 2018 - Health and Accident Insurance Directorate. Qualitätsindikatoren Fallzahl 2015 und 
2016. https://www.bag.admin.ch/bag/de/home/service/zahlen-fakten/zahlen-fakten-zu-
spitaelern/qualitaetsindikatoren-der-schweizer-akutspitaeler/qualitaetsindikator. Date 
accessed: August 2018. 

SFSO - Diagnosis-related case costs statistics (“Statistik diagnosebezogener Fallkosten”). 
https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/erhebungen/fks.html. 
Date accessed: August 2018. 

SFSO - Swiss Hospital Statistics 2011. Anzahl Fälle nach Hauptdiagnose, pro Altersklasse und 
Geschlecht, im Jahr 2010. 
https://www.bfs.admin.ch/bfsstatic/dam/assets/290360/master. Date accessed: August 
2018. 

SFSO - Swiss Hospital Statistics 2015.  Retrieved from 
https://www.bfs.admin.ch/bfs/de/home/statistiken/kataloge-
datenbanken/tabellen.assetdetail.3722888.html. Date accessed: August 2018. 

SFSO 2016 - Gross monthly wage by groups of occupations, age and gender. 
https://www.bfs.admin.ch/bfs/de/home/statistiken/arbeit-erwerb/loehne-
erwerbseinkommen-arbeitskosten/lohnniveau-grossregionen.html. Date accessed: August 
2018. 

SFSO and NICER 2016. Krebsinzidenz 2010-2014: Neuerkrankungen, Raten, Medianalter Risiko 
pro Krebslokalisation. https://www.bfs.admin.ch/bfs/de/home/statistiken/kataloge-
datenbanken/tabellen.assetdetail.3342868.html. (2016). Date accessed: August 2018. 

Smith, D. S., Krygiel, J., Nease, R. F., Sumner, W., & Catalona, W. J. (2002). Patient Preferences for 
Outcomes Associated With Surgical Management of Prostate Cancer. The Journal of Urology, 
2117–2122. http://doi.org/10.1097/00005392-200205000-00042. 

Stewart, S. T., Lenert, L., Bhatnagar, V., & Kaplan, R. M. (2005). Utilities For Prostate Cancer Health 
States in Men Aged 60 and Older. Medical Care, 43(4), 347–355. 
http://doi.org/10.1097/01.mlr.0000156862.33341.45. 

Targeted Update of the Cochrane Review - Robot-assisted surgery in women undergoing 
hysterectomy 2018.  

Tewari, A., Srivasatava, A., & Menon, M. (2003). A prospective comparison of radical retropubic 
and robot-assisted prostatectomy: experience in one institution. BJU International, 92(3), 
205–210. http://doi.org/10.1046/j.1464-410x.2003.04311.x. 

The Danish National Board of Health. The Danish National Registry of Patients, diagnosis related 
groups of in-patients.  

Wallerstedt, A., Tyritzis, S. I., Thorsteinsdottir, T., Carlsson, S., Stranne, J., Gustafsson, O., Haglind, 
E. (2015). Short-term Results after Robot-assisted Laparoscopic Radical Prostatectomy 
Compared to Open Radical Prostatectomy. European Urology, 67(4), 660–670. 
http://doi.org/10.1016/j.eururo.2014.09.036. 

Welte, R., Feenstra, T., Jager, H., & Leidl, R. (2004). A decision chart for assessing and improving 
the transferability of economic evaluation results between countries. Pharmacoeconomics, 
22(13), 857–876. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/15329031. 

https://www.bfs.admin.ch/bfs/de/home/statistiken/kataloge-datenbanken/tabellen.assetdetail.3722888.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/kataloge-datenbanken/tabellen.assetdetail.3722888.html


 
 

Page 169 

 

Wilczynski, N. L., Haynes, R. B., Lavis, J. N., Ramkissoonsingh, R., Arnold-Oatley, A. E., & team, H. S. 
R. H. (2004). Optimal search strategies for detecting health services research studies in 
MEDLINE. CMAJ, 171(10), 1179–1185. http://doi.org/10.1503/cmaj.1040512. 

Xie, X., McGregor, M., & Dendukuri, N. (2009). Radiofrequency ablation for treatment of Barrett’ s 
esophagus: A systematic review and cost analysis Report Number 46, (46). 

Yaxley, J. W., Coughlin, G. D., Chambers, S. K., Occhipinti, S., Samaratunga, H., Zajdlewicz, L., 
Gardiner, R. A. (2016). Robot-assisted laparoscopic prostatectomy versus open radical 
retropubic prostatectomy: early outcomes from a randomised controlled phase 3 study. The 
Lancet, 388(10049), 1057–1066. http://doi.org/10.1016/s0140-6736(16)30592-x. 



 
 

Page 170 

 

8 Appendices 

8.1  Swiss stakeholder list 

Swiss stakeholder list 

Stakeholder Propositions 

Patient organisations/ 

national organisations 

Stiftung SPO Patientenschutz,  

Häringstrasse 20 
8001 Zürich, Tel: 044 252 54 22, Fax: 044 252 
54 43, eMail: zh@spo.ch, www.spo.ch, 
www.patienten-schweiz.ch 

 

Dachverband Schweizerischer 
Patientenstellen, Hofwiesenstrasse 3, 8042 
Zürich, dvsp@patientenstelle.ch 

 

RADIX, Schweizerische 
Gesundheitsstiftung 

Pfingstweidstrasse 10 

8005 Zürich    

044 360 41 00 

info-zh@radix.ch  

 

Patientensicherheit Schweiz 

Stiftung für Patientensicherheit 

Asylstrasse 77 

CH-8032 Zürich 

Tel +41 43 244 14 80 

Fax +41 43 244 14 81 

http://www.patientensicherheit.ch 

info@patientensicherheit.ch 

 

Die Plattform für Schweizer 
Patientenorganisationen 

Marco Todesco 

Steigstrasse 3 

mailto:zh@spo.ch?subject=Kontakt%20Web
http://www.spo.ch/
http://www.patienten-schweiz.ch/
mailto:dvsp@patientenstelle.ch
mailto:info-zh@radix.ch
http://www.patientensicherheit.ch/
mailto:info@patientensicherheit.ch
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8245 Feuerthalen 

Homepage: www.patienten.ch 

E-Mail: info@patienten.ch 

 

Schweizerische Krebsliga 

Postfach 8219 

3001 Bern 

Tel 031 389 91 00 

Fax 031 389 91 60 

E-Mail: info@swisscancer.ch 

www.swisscancer.ch 

FMH  Schweizerische Gesellschaft für Chirurgie, 
SGC  
Brigitte Scherzinger 
Bahnhofstrasse 55 
CH-5001 Aarau 
Tel. +41 62 836 20 98 
Fax +41 62 836 20 97 
info(at)sgc-ssc.ch 

http://sgc-ssc.ch 

 

AQC Arbeitsgemeinschaft für 
Qualitätssicherung in der Chirurgie 

Tel. +41 44 450 10 63 | Fax +41 44 380 22 74 
| E-Mail aqc@aqc.ch 

http://www.aqc.ch/Willkommen-bei-der-
AQC.aspx  

 

Schweizerische Gesellschaft für Urologie 

Office SGU-SSU 

15, avenue des Planches 

CH-1820 Montreux 

T +41 21 963 21 39 

F +41 21 963 21 49 

office@cpconsulting.ch 

https://swissurology.ch/kontakt/ 

http://www.patienten.ch/
mailto:info@patienten.ch
http://www.swisscancer.ch/
javascript:linkTo_UnCryptMailto('nbjmup+jogpAthd.ttd/di');
http://sgc-ssc.ch/index.php?id=5
mailto:aqc@aqc.ch
http://www.aqc.ch/Willkommen-bei-der-AQC.aspx
http://www.aqc.ch/Willkommen-bei-der-AQC.aspx
https://swissurology.ch/kontakt/
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Schweizerische Gesellschaft für Radio-
Onkologie 

http://www.sro-ssro.org/ 

 

Schweizerische Fachgesellschaft für 
Allgemeine Innere Medizin 

Solothurnerstrasse 68, Postfach, 4002 Basel 

http://www.sgaim.ch/de/home.html  

Industry  Swiss Med-Tech 

kathrin.sachsse@swiss-medtech.ch 

https://swiss-medtech.ch/de/web/swiss-
medtech-website 
Tel.: +41 79 315 29 26 

vips Vereinigung Pharmafirmen in der 

Schweiz  

Baarerstrasse 2  

Postfach 7856  

CH-6302 Zug  

Telefon: +41 41 727 67 80  

Fax: +41 41 727 67 90  

Email: info@vips.ch  

Homepage: www.vips.ch 

Interpharma - Verband der forschenden 
pharmazeutischen Firmen der Schweiz 

Petersgraben 35, 4003 Basel, Telefon +41 
(0)61 264 34 00, E-Mail info@interpharma.ch, 
www.interpharma.ch  

Intergenerika, Altmarktstrasse 96, 4410 
Liestal, +41 61 927 64 08, 
peter.huber@intergenerika.ch, 
http://intergenerika.ch  

 

scienceindustries, Nordstrasse 15, 8021 
Zürich, +41 44 368 17 11, 
info@scienceindustries.ch, 
www.scienceindustries.ch  

Health insurance Curafutura 

Gutenbergstrasse 14 

3011 Bern 

http://www.sro-ssro.org/
http://www.sgaim.ch/de/home.html
mailto:kathrin.sachsse@swiss-medtech.ch
tel:+41%2079%20315%2029%2026
mailto:info@vips.ch
http://www.vips.ch/
mailto:info@interpharma.ch
http://www.interpharma.ch/
mailto:peter.huber@intergenerika.ch
http://intergenerika.ch/
javascript:linkDecryptEmail('pdlowr=lqirCvflhqfhlqgxvwulhv1fk')
http://www.scienceindustries.ch/
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Telefon: +41 (0)31 310 01 80 

E-Mail: info@curafutura.ch  

http://www.curafutura.ch/  

 

Santésuisse 
Römerstrasse 20 
4502 Solothurn 
Tel. 032 / 625 41 41 
mail@santesuisse.ch 
www.santesuisse.ch  

Research - 

Others  H+ Die Spitäler der Schweiz 

Lorrainestrasse 4A 

3013 Bern 

Telefon031 335 11 11 

geschaeftsstelle@hplus.ch 

http://www.hplus.ch/ 

 

mailto:info@curafutura.ch
http://www.curafutura.ch/
mailto:mail@santesuisse.ch
http://www.santesuisse.ch/
mailto:geschaeftsstelle@hplus.ch
http://www.hplus.ch/
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8.2  CHEERS checklist 

Section/item Item 
No 

Recommendation Reported 
on page 
No/line No 

Title and abstract 

Title 1 Identify the study as an economic evaluation or 
use more specific terms such as “cost-
effectiveness analysis”, and describe the 
interventions compared. 

 

Abstract 2 Provide a structured summary of objectives, 
perspective, setting, methods (including study 
design and inputs), results (including base case 
and uncertainty analyses), and conclusions. 

 

Introduction 

Background and 
objectives 

3 Provide an explicit statement of the broader 
context for the study. 

Present the study question and its relevance for 
health policy or practice decisions. 

 

Methods 

Target population 
and subgroups 

4 Describe characteristics of the base case 
population and subgroups analysed, including 
why they were chosen. 

 

Setting and location 5 State relevant aspects of the system(s) in which 
the decision(s) need(s) to be made. 

 

Study perspective 6 Describe the perspective of the study and relate 
this to the costs being evaluated. 

 

Comparators 7 Describe the interventions or strategies being 
compared and state why they were chosen. 

 

Time horizon 8 State the time horizon(s) over which costs and 
consequences are being evaluated and say why 
appropriate. 

 

Discount rate 9 Report the choice of discount rate(s) used for 
costs and outcomes and say why appropriate. 

 

Choice of health 
outcomes 

10 Describe what outcomes were used as the 
measure(s) of benefit in the evaluation and their 
relevance for the type of analysis performed. 

 

Measurement of 
effectiveness 

11b Synthesis-based estimates: Describe fully the 
methods used for identification of included 
studies and synthesis of clinical effectiveness data. 
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Section/item Item 
No 

Recommendation Reported 
on page 
No/line No 

Measurement and 
valuation of 
preference based 
outcomes 

12 If applicable, describe the population and 
methods used to elicit preferences for outcomes. 

 

Estimating costs and 
resources 

13b Model-based economic evaluation: Describe 
approaches and data sources used to estimate 
resource use associated with model health states. 
Describe primary or secondary research methods 
for valuing each resource item in terms of its unit 
cost. Describe any adjustments made to 
approximate to opportunity costs. 

 

Currency, price date 
and conversion 

14 Report the dates of the estimated resource 
quantities and unit costs. Describe methods for 
adjusting estimated unit costs to the year of 
reported costs if necessary. Describe methods for 
converting costs into a common currency base 
and the exchange rate. 

 

Choice of model 15 Describe and give reasons for the specific type of 
decision-analytical model used. Providing a figure 
to show model structure is strongly 
recommended. 

 

Assumptions 16 Describe all structural or other assumptions 
underpinning the decision-analytical model. 

 

Analytical methods 17 Describe all analytical methods supporting the 
evaluation. This could include methods for dealing 
with skewed, missing, or censored data; 
extrapolation methods; methods for pooling data; 
approaches to validate or make adjustments (such 
as half cycle corrections) to a model; and methods 
for handling population heterogeneity and 
uncertainty. 

 

Results 

Study parameters 18 Report the values, ranges, references, and, if used, 
probability distributions for all parameters. 
Report reasons or sources for distributions used 
to represent uncertainty where appropriate. 
Providing a table to show the input values is 
strongly recommended. 
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Section/item Item 
No 

Recommendation Reported 
on page 
No/line No 

Incremental costs 
and outcomes 

19 For each intervention, report mean values for the 
main categories of estimated costs and outcomes 
of interest, as well as mean differences between 
the comparator groups. If applicable, report 
incremental cost-effectiveness ratios. 

 

Characterising 
uncertainty 

20b Model-based economic evaluation: Describe the 
effects on the results of uncertainty for all input 
parameters, and uncertainty related to the 
structure of the model and assumptions. 

 

Characterising 
heterogeneity 

21 If applicable, report differences in costs, 
outcomes, or cost-effectiveness that can be 
explained by variations between subgroups of 
patients with different baseline characteristics or 
other observed variability in effects that are not 
reducible by more information. 

 

Discussion 

Study findings, 
limitations, 
generalizability, and 
current knowledge 

22 Summarise key study findings and describe how 
they support the conclusions reached. Discuss 
limitations and the generalizability of the findings 
and how the findings fit with current knowledge. 

 

Other 

Source of funding 23 Describe how the study was funded and the role of 
the funder in the identification, design, conduct, 
and reporting of the analysis. Describe other non-
monetary sources of support. 

 

Conflicts of interest 24 Describe any potential for conflict of interest of 
study 

contributors in accordance with journal policy. In 
the absence of a journal policy, we recommend 
authors comply with International Committee of 
Medical Journal Editors recommendations. 
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8.3 Cochrane Review for radical prostatectomy  

Summary of findings table of clinical endpoints for radical prostatectomy 

Bibliography: Yaxley et al. Robot-assisted laparoscopic prostatectomy versus open radical retropubic prostatectomy: 

early outcomes from a randomised controlled phase 3 study. The Lancet 2016;388:1057-66. 

(Data adapted from Ilic D, Evans SM, Allan CA, Jung JH, Murphy D, Frydenberg M. Laparoscopic and robotic-assisted 

versus open radical prostatectomy for the treatment of localised prostate cancer. Cochrane Database of Systematic 

Reviews 2017, Issue 9) 

Outcomes № of 

participants 

(studies) 

Follow-up 

Certainty of 

the evidence 

(GRADE) 

Relative 

effect 

(95% CI) 

Anticipated absolute 

effects 

Risk with open 

radical 

prostatectomy 

Risk difference 

with robotic- 

assisted 

radical 

prostatectomy 

Urinary QoL (short term) 248 ⨁⨁⨁◯ - Mean urinary MD 1.3 

assessed with: Expanded Prostate Cancer (1 RCT) MODERATE  QoL score lower 

Index Composite 
3 months 

(mean) 

a  was 83.8 (4.65 lower 

 to 2.05 Scale from: 0 (worst) to 100 (best)   
 higher) 

Sexual QoL (short term) 248 ⨁⨁⨁◯ - The mean MD 3.9 

assessed with: Expanded Prostate Cancer (1 RCT) MODERATE  sexual QoL higher 

Index Composite 
3 months 

(mean) 

a  score was 35 (1.84 lower 

 to 9.64 Scale from: 0 (worst) to 100 (best)   
 higher) 

Surgical complications (short term) 308 ⨁⨁◯◯ RR 0.41 93 per 1.000 55 fewer per 

 (1 RCT) LOW a,b (0.16 to  1.000 

 
3 months 

 1.04)  (78 fewer to 

 4 more) 
 (mean)   

Serious postoperative complications (short 308 ⨁⨁◯◯ RR 0.16 40 per 1.000 33 fewer per 

term) (1 RCT) LOW a,b (0.02 to  1.000 

   1.32)  (39 fewer to 

     13 more) 

Postoperative pain assessed with Surgical 

Pain Scale from 0 (no pain) to 10 (most intense 

pain) 

303 

(1 RCT) 

       1 day 

⨁⨁⨁◯ 

MODERATE 

a 

- The mean 

postoperative 

pain was 6.45

  

MD 1.15 

lower (1.68 lower 

to 0.62 lower) 

Postoperative pain 

assessed with Surgical Pain Scale 

Scale from 0 (no pain) to 10 (most intense pain) 

296 

(1 RCT) 

1 week 

⨁⨁⨁◯ 

MODERATE 

a 

- The mean MD 1.13 

postoperative          lower 

pain was 3.5 (1.65 lower 

                                      to 0.61 lower) 
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Outcomes № of 

participants 

(studies) 

Follow-up 

Certainty of 

the evidence 

(GRADE) 

Relative 

effect 

(95% CI) 

Anticipated absolute 

effects 

Risk with open 

radical 

prostatectomy 

Risk difference 

with robotic- 

assisted 

radical 

prostatectomy 

Postoperative pain assessed with Surgical Pain 

Scale from 0 (no pain) to 10 (most intense pain) 

250 

(1 RCT) 

12 weeks 

⨁⨁⨁◯ 

MODERATE 

a 

- The mean  MD 0.01 

postoperative          higher                      
pain  (at 12 (0.32 lower 

weeks) was              to 0.34                         
0.48 higher) 

Hospital stay (short term) 308 

(1 RCT) 

⨁⨁⨁◯ 

MODERATE 

a 

- The mean MD 1.72      

hospital stay lower              
(short term ) (2.19 lower       

was 3.27 to 1.25 

                                    lower) 

Blood transfusion (short term) 308 

(1 RCT) 

⨁⨁⨁◯ 

LOW 

a, b 

RR 0.16 

(0.02 to 

1.32) 

40 per 1.000 33 fewer per 

                                    1.000 

                                   (39 fewer to 

                                    13 more) 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group 
and the relative effect of the intervention (and its 95% CI). 

CI: Confidence interval; MD: Mean difference; RR: Risk ratio 

GRADE Working Group grades of evidence 

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of 
the effect, but there is a possibility that it is substantially different 

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of 

the effect 

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different 
from the estimate of effect 

Explanations                                                                                                                                              

a. Unclear risk or high risk of bias for one or more domains in included study 

b. Confidence interval crosses assumed threshold of clinically important difference (relative risk reduction of at least 

25%) 
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8.4 Targeted Update of the Cochrane Review for Hysterectomy 

Table 45 Summary of the findings from the Target Update of the Cochrane Review for Hysterectomy 

Patients and setting: Women (18 to 80 years) with benign or malignant conditions scheduled to undergo hysterectomy at specialist settings (academic 

teaching hospitals) in Finland, Sweden, Switzerland, and the USA. 

Comparison: Robot-assisted surgery (RAS) versus conventional laparoscopic surgery (CLS). 

 

Outcome Condition Plain language summary 

Anticipated absolute effects* (95% CI)  Relative effect 
(95% CI) 
Nº participants & 
studies 

Certainty of the 
evidence 
(GRADE) 

Risk with CLS Risk with RAS 

Intra- and post-
operative 
complications 
combined 

Benign 
conditions 

RAS may result in little or no 
difference to the proportion of women 
with benign conditions undergoing 
hysterectomy who experience intra-
and post-operative complications 
compared with CLS. 

 

LOW 1,2 
111 per 1000 

RR 0.762 (0.38 to 
1.53) 
Based on data 
from 486 
participants in 5 
studies 

 

LOW 1,2 Difference 35 fewer per 1000 (from 91 
fewer to 77 more) 

Endometrial 
cancer 

RAS may result in little or no 
difference to the proportion of women 
with endometrial cancer undergoing 
hysterectomy who experience intra-
and post-operative complications 
compared with CLS. 

 

LOW 3 
360 per 1000 

RR 1.47 (0.79 to 
2.72) 
Based on data 
from 99 
participants in 1 
study 

 

LOW 3 Difference 115 more per 1000 (from 51 
fewer to 421 more) 

Intraoperative 
complications 

Benign 
conditions 

RAS probably results in little or no 
difference to the proportion of women 
with benign conditions undergoing 
hysterectomy who experience intra-
operative complications compared 
with CLS. 

 
MODERATE 2,4 

73 per 1000 
RR 1.66 (0.76 to 
3.61) 
Based on data 
from 388 
participants in 4 
studies 

 
MODERATE 2,4 Difference 29 more per 1000 (from 11 

fewer to 115 more) 

Endometrial 
cancer 

RAS may result in little or no 
difference to the proportion of women 

 

LOW 3 
9 per 1000 
 

RR 0.11 (0.01 to 
1.97) 

 

LOW 3 
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with endometrial cancer undergoing 
hysterectomy who experience intra-
operative complications compared 
with CLS. 

Difference 73 fewer per 1000 (from 81 
fewer to 79 more) 

Based on data 
from 99 
participants in 1 
study 

Postoperative 
complications 

Benign 
conditions 

RAS may result in fewer women with 
benign conditions undergoing 
hysterectomy who experience post-
operative complications compared 
with CLS. 

 

LOW 5,6 
76 per 1000 

RR 0.61 (0.34 to 
1.09) 
Based on data 
from 434 
participants in 4 
studies 

 

LOW 5,6 Difference 48 fewer per 1000 (from 82 
fewer to 11 more) 

Endometrial 
cancer 

RAS may result in more women with 
endometrial cancer undergoing 
hysterectomy who experience post-
operative complications compared 
with CLS. 

 

LOW 3 
359 per 1000 

RR 1.76 (0.91 to 
3.43) 
Based on data 
from 99 
participants in 1 
study 

 

LOW 3 Difference 155 more per 1000 (from 18 
fewer to 496 more) 

Total operating 
time [minutes] 

Benign 
conditions 

Due to risk of bias, inconsistency and 
imprecision, we cannot make any 
conclusions about total operating time 
for RAS compared with CLS.  

Due to skewed data, results from four 
studies (438 participants) could not be 
meta-analysed with the other studies. 
Their results (medians and ranges) 
are tabulated below. 

 

VERY LOW 7,8 

Mean total operating 
time in the 
intervention groups 
ranged from 96 to 173 
minutes 

MD 41.18 (-6.17 
to 88.53) 
Based on data 
from 148 
participants in 2 
studies 

 

VERY LOW 7,8 
Difference 41.18 minutes longer (from 
6.17 minutes shorter to 88.53 minutes 
longer) 

Overall duration of 
hospital stay [days] 

Benign 
conditions 

RAS may result in slightly shorter 
overall duration of hospital stay 
compared with CLS after 
hysterectomy, but this difference was 
not considered to be clinically 
important  

 

LOW 9 

Mean hospital stay in 
the intervention 
groups ranged from 
1.1 to 3.3 days (0.3 
days lower) 

MD -0.30 (-0.53 to 
-0.07) 
Based on data 
from 192 
participants in 2 
studies 

 

LOW 9 

Difference 0.3 days shorter (from 0.07 
to 0.53 days shorter) 
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Due to skewed data, results from two 
studies (243 participants) could not be 
meta-analysed with the other studies. 
Their results (medians and ranges) 
are tabulated below. 

Mortality 
Endometrial 
cancer 

We cannot make any conclusion based on the available evidence on mortality. One study (Maenpaa 
2016, n=99) reported that there were no deaths in either group (6 months follow-up). None of the 
other studies reported on mortality. 

 

VERY LOW10,11 

Blood transfusion  

Benign 
conditions 

The risk of needing a blood 
transfusion during surgery may be 
higher with RAS compared with CLS in 
women with benign conditions 
undergoing hysterectomy. 

 

LOW 12 
20 per 1000 

RR 1.94 (0.30 to 
12.76) 
Based on data 
from 237 
participants in 3 
studies 

 

LOW 12 Difference 9 more per 1000 (from 7 
fewer to 119 more) 

Endometrial 
cancer 

The risk of needing a blood 
transfusion during surgery may be 
higher with RAS compared with CLS in 
women with endometrial cancer 
undergoing hysterectomy. 

 

LOW 3 
120 per 1000 

RR 2.94 (0.62 to 
13.87) 
Based on data 
from 99 
participants in 1 
study 

 

LOW 3 Difference 79 more per 1000 (from 16 
fewer to 525 more) 

Postoperative pain 
scale range not 
reported, 
low=good 
follow-up: up to 2 
weeks 

Benign 
conditions 

We cannot make any conclusion based 
on the available evidence on post-
operative pain because the evidence 
was assessed as very low certainty.  

Due to skewed data, results from three 
studies (269 participants) could not be 
meta-analysed with the other studies. 
Their results (medians and ranges) 
are tabulated below. 

 

VERY LOW 

13,14 

Mean post-operative 
pain score in the 
intervention group 
was 19 points 

MD -2.00 (-16.08 
to 12.08) 
Based on data 
from 36 
participants in 1 
study 

 

VERY LOW 13,14 
Difference 2 points less (from 16 points 
less to 12 points more) 
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Quality of life, 
various scales, 0-
100, high=good** 
follow-up: 6 weeks 
to 6 months 

Benign 
conditions 

We cannot make any conclusion based on the available evidence on Quality of life 
because the evidence was assessed as very low certainty. 

One study (Paraiso 2013) reported mean endpoint score for the SF-36 scale: MD 
-5.00 (-13.01 to 3.01, n=38) at 6 months. Another study (Sarlos 2010) reported 
mean change from baseline score for the EQ-5D scale: MD -8.00 (-12.88 to -3.12, 
n=95) at 6 weeks. 

MD Not 
estimable 
Based on data 
from 133 
participants in 2 
studies 

 

VERY LOW 15,16 

Total cost [US 
dollars] 

Benign 
conditions 

The total cost of RAS may be higher 
than the total cost of CLS per patient 
undergoing hysterectomy. 

 

LOW 17,18 
 

LOW 17,18 

MD 1560 (1080 
to 2050) 
Based on data 
from 97 
participants in 1 
study 

 

LOW 17,18 
 

LOW 1,2 

For cancer surgery: 
Disease-free 
survival 

- 
The only study that included cancer patients (Maenpaa 2016) did not report on disease free survival. 
This study reported on participant follow-up for 6 months. 

- 

 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the 

intervention (and its 95% CI).  

**NB: the direction of the comparison for this outcome was inversed to enable graphical presentation consistent with the other outcomes 

CI= confidence interval; CLS=conventional laparoscopic surgery; IQR= inter-quartile range; MD= mean difference; RAS= robot-assisted surgery; RR= risk ratio 
1 Downgraded one level for inconsistency: serious heterogeneity (I2=54%), the early study (RR 1.53, 95% CI 0.83 to 2.82, n=95) had an effect estimate favouring CLS 

whereas the 4 later studies had a pooled effect estimate favouring RAS (RR 0.52, 95% CI 0.27 to 0.97, n=391, I2=0%; see sensitivity analyses in Appendix 2, 

supplementary materials).  
2 Downgraded one level for imprecision: confidence intervals were wide including both appreciable benefit and appreciable harm for RAS, as well as no effect. 
3 Downgraded two levels for imprecision: only one included study with a small sample size; confidence intervals were wide including both appreciable harm/benefit 

for RAS and no effect. 

4 Although one early study (Sarlos 2010) contributed 12/14 adverse events in the RAS arm, sensitivity analysis does not suggest that effect estimate is likely to change 

significantly (see Appendix 2, supplementary materials). and we did not downgrade for inconsistency. 
5 Downgraded one level for imprecision: confidence intervals were wide including both appreciable benefit for RAS, as well as no effect. 

6 Downgraded one level for risk of bias:  the early study had an effect estimate favouring CLS (RR 1.23, 95% CI 0.40 to 3.74, n=95), although Cis were wide, whereas 

the 3 later studies had a pooled, statistically significant effect estimate favouring RAS (RR 0.47, 95% CI 0.24 to 0.93, n=339, I2=0%).  
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7 Downgraded one level for imprecision: confidence intervals were wide including both appreciable benefit for RAS and no effect. 
8 Downgraded two levels for inconsistency: considerable heterogeneity (I2=80%), no plausible explanation was found for this inconsistency. In addition, four studies 

could not be included in the meta-analysis due to skewed data. 

9 Downgraded two levels for risk of bias: From one of the two studies only data from a subgroup of the randomised control group was used: within the control group 

the surgeon decided who would receive CLS and who would receive vaginal hysterectomy, we included data from the CLS participants only. None of the studies were 

blinded which might have had an effect on this outcome, especially due to unclear funding bias. In addition, two studies could not be included in the meta-analysis 

due to skewed data. 

10 Downgraded one level for risk of bias: Reporting bias, only one study reported on mortality. 
11 Downgraded two levels for imprecision: the studies included in this review did not have enough power to estimate a difference in mortality. 
12 Downgraded two levels for imprecision: sparse data leading to very wide CIs including both appreciable benefit and appreciable harm for RAS, as well as no effect. 

13 Downgraded two levels for imprecision: small sample size, only 36 participants from one study were included. In addition, three studies could not be included in 

the meta-analysis due to skewed data. 

14 Downgraded one level for risk of bias: there is limited information on the pain scale that was used, we do not know whether it is a validated scale or what the range 

was. 
15 Downgraded one level for imprecision: small sample size, only 133 participants were included. 

16 Downgraded two levels for risk of bias: one of the two studies was not blinded which might have had an effect on this subjective outcome. In addition, the follow-

up for the non-blinded study (MD -8.00, 95% CI -12.88 to -3.12, n=95) was only 6 weeks whereas for the blinded study (MD -5.00, 95% CI -13.01 to 3.01, n=38) it was 

6 months. 
17 Downgraded one level for risk of bias: only data from a subgroup of the randomised control group was used: within the control  group the surgeon decided who 

would receive CLS and who would receive vaginal hysterectomy, we included data from the CLS participants only. 

18 Downgraded one level for imprecision: small sample size, only 97 participants were included. 
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8.5 Feedback on surgical staff for radical prostatectomy 

 RARP ORP 

 Number of 

operating and 

assisting surgeons 

Number of 

operating and 

assisting surgeons 

Hospital 1 3 3 

Hospital 2 2-3 2-3 

Hospital 3 4 - 

Hospital 4 2 3 

Hospital 5 2 2 

 

 

8.6 Feedback on surgical staff for hysterectomy 

 RAH CLH 

 Number of 

operating or 

assisting surgeons 

Number of 

operating or 

assisting surgeons 

Hospital 1 1 + 2 1 + 2 

Hospital 2 1 + 1/2 1 + 1/2 

Hospital 3 1 + 1 1 + 1 

Hospital 4 1 + 2 1 + 2 

Hospital 5 1 + 2 1 + 2 

Hospital 6 * 0 6 

*Hospital with no robot. 
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8.7 Additional background information on urinary incontinence 

• The LBI report could not show a statistically significant difference between RARP and ORP 
with regard to the probability of being continent 6 and 12 months after surgery (very low 
strength of evidence) [LBI 2015]. In addition, the studies showed a high heterogeneity and 
effects in opposite directions. Conclusions could therefore not be drawn with regard to this 
endpoint from the LBI report. 

• Haglind et al. 2015 investigated in a prospective, controlled, non-randomised trial patients 
undergoing prostatectomy in 14 centres. The authors compared urinary incontinence (change 
of pad less than once in 24 h vs. one time or more per 24 h) at 12 months between RARP and 
ORP as primary endpoint. Secondary endpoints were erectile dysfunction at 12 months and 
positive surgical margins. At 12 months after RARP, 366 men (21.3%) were incontinent, as 
were 144 (20.2%) after ORP. The unadjusted odds ratio [OR] was 1.08 (95% confidence 
interval [CI], 0.87–1.34) [Haglind et al. Corrigendum 2017]. A difference in urinary 
incontinence could therefore not be shown at 12 months after surgery. 

• The Ontario HTA found no difference in urinary function at 3 months with moderate quality 
and inclusive findings for long-term results (very low quality). 

• Also, Hohwü et al. presented percentages of patients being continent 1 year after surgery 
[Hohwü et al. 2011]. More RARP patients (87%) reported postoperative urinary continence 
function than ORP patients (70%). Limitations of the study were its design as a retrospective 
cohort control study. Patients with clinical localised prostate cancer (cT1-T2) were matched 
1:2 (RARP: ORP) on the basis of age within 5-year groups and the D’Amico Risk Classification 
of prostate cancer. 

• Cooperberg et al. presented estimated proportions of patients with urinary incontinence, but 
did not specify clearly the references for the estimates [Cooperberg et al. 2013].  

• Close et al. investigated in a discrete event simulation model throughout a 10-year model 
period cohort of men with localised prostate cancer (cT1 or T2) [Close et al. 2013]. The 
authors assumed that 4.3% of the patients suffered from urinary incontinence 12 months after 
RARP surgery with the sampled distributions varying between 0.7% and 22.4%. The authors 
did not give assumptions for urinary incontinence after ORP surgery since the aim of the 
analysis was the comparison of RARP vs. LARP. 

• The UK HTA report concluded that there was no evidence of a difference in proportions of 
men with urinary incontinence at 12 months between RARP and LARP [Ramsay et al. 2012]. 
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8.8 Additional background information on erectile dysfunction 

• The LBI report concluded that post-OP potency after 12 months is more likely after RARP than 
after ORP, although the evidence strength was very low (RR=1.59, p<0.01) [LBI 2015]. The 
report stressed the relatively high heterogeneity among the single studies. However, since all 
studies showed a trend of a higher potency rate after RARP than after ORP, the authors of the 
LBI derived a tendency in favour of RARP after 12 months. The same source reported with low 
strength of evidence that more RARP patients (29% to 33%) than ORP patients (7% to 15%) 
were potent after 6 months. The numbers increased to 56%-84% in the RARP group and to 
48% - 51% in the ORP group after 2 years.  

• In contrast, Hohwü et al. concluded that there were more potent patients 1 year after ORP 
(44.2%) than after RARP (40.3%) [Hohwü et al. 2011]. Limitations of the study were its design 
as a retrospective cohort control study. However, patients with clinical localised prostate 
cancer (cT1-T2) were matched 1:2 (RARP: ORP) on the basis of age within 5-year groups and 
the D’Amico Risk Classification of prostate cancer. 

• The Ontario HTA 2017 found no difference in urinary and erectile functions at 3 months with 
moderate quality and inclusive findings for long-term results (very low quality). 

• Haglind et al. observed erectile dysfunction in 1200 men (dysfunction 70.4%, potency 29.6%) 
at 12 months after RARP and 531 (dysfunction 74.7%, potency 25.3%) after ORP [Haglind et 
al. corrigendum 2107]. The unadjusted OR was 0.81 (95% CI, 0.66–0.98).  

• Cooperberg et al. presented estimated proportions of patients with new onset erectile 
dysfunction, but did not clearly specify the references for the estimates [Cooperberg et al. 
2013]. 

• The UK HTA report concluded that there was insufficient data to draw any conclusions about 
a different effect on rates of erectile dysfunction between robot-assisted laparoscopic radical 
prostatectomy and standard laparoscopic radical prostatectomy [Ramsay et al. 2012]. 

• A very recent study by Sooriakumaran et al. indicated that recovery of erectile function was 
more common after robot-assisted than after ORP for low/intermediate-risk tumours at 3 
months based on a large, prospective non-randomised trial. In high-risk tumours, the authors 
did not conclude statistically significant differences, though point estimates favoured ORP at 
2 years [Sooriakumaran et al. 2018]. 

 


