“’l} Amsterdam UMC

SHARE project

Sustainable Healthcare Resource Allocation in Scarcity via Robotic Surgery Evaluation

I N I N N N
T (NI [ T T
(N 4 .

v |
ek al e =~ S 7 u

ANESTHESIOLOGY

safe - comfortable - high guality sustainable




Amsterdam Research Centre for
Health Economics

VRIJE
- UNIVERSITEIT
AR°  AMSTERDAM

Elke Bos | NVTAG Symposium | October 2024

Amsterdam UMC

Universitair Medische Centra

Seo » €conomisch onderzoek
de wetenschap dat het goed is

Centrum voor Duurzame
Zorg Amsterdam UMC

$ . v.-:“'\c' g
\,,}!,"‘R_r._nt_



Elke Bos | NVTAG Symposium | October 2024




e

/ Elke Bos | NVTAG Symposium | October 2024




Elke Bos | NVTAG Symposium | October 2024




90 90

80
80

—
=

70

=)
=

610

Life expectancy
-~ h
(—] =

30

40
20

o N m m OLE R S

-4500 2000 0 1770 1860 1900 1930 1950 1960 1970 1980 1990 2000 2010 2020

10 30

Year

% O ¥ \O

Elke Bos | NVTAG Symposium | October 2024




W

Leeftijdsopbouw Nederland 2014 Leeftijdsopbouw Nederland 2034 (prognose)
Totaal: 16 829 000 inwoners Totaal: 18 773 000 inwoners
105 jaar of ouder i 105 jaar of ouder [
100 jaar 100 jaar
95 jaar 95 jaar ‘
90 aar 90jear |
85 jaar 85 jaar 1
80 jaar 80 jzar [
75 j3ar 75 jasr
70 jaar 70 jaar ‘
&5 jaar 65 jaar
60 jaar 60 jsar “
55 jaar 55 jaar |
50 jaar 50jaar |
45jaar 45j88r
40 jaar 40 jaar ‘
S5 jaar ssjsar
30 jaar 30jaar
25 jaar 25 jaac |
20jaar 20jzar |
15 jaar 15 jaar :
10 jaar 10jaar ‘
5 jaar 5 jzar ‘
0jaar 0jsar }
150 125 100 75 50 25 5 50 75 100 12 150 125 100 5 50 25 25 50 75 100 125 150

x1000

Elke Bos | NVTAG Symposium | October 2024 CBS




“I'm not going to be a victim of my own success.”
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Health expendilure per capila, 1970 Lo 2022 Our World
Health expenditure includes all financing schemes and covers all aspects of healthcare. This data is adjusted for inflation and

differences in the cost of living between countries.
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A biased selection

Review > Cancers (Basel). 2024 Apr 22;16(8):1596. doi: 10.3390/cancers16081596.

Robotic versus Laparoscopic Liver Resections for
Colorectal Metastases: A Systematic Review and
Meta-Analysis

Kamil Safigjko 1 Michal Pedziwiatr 2, Michal Pruc 3 4, Radoslaw Tarkowski 3, Marcin Juchimiuk 1,
Marian Domurat 1, Jacek Smereka ©, Khikmat Anvarov 7, Przemyslaw Sielicki 3, Krzysztof Kurek 3
Lukasz Szarpak 1 3 8 @

Affiliations + expand
PMID: 38672678 PMCID: PMC11048946 DOI: 10.3390/cancers16081596

= 0.78). Laparoscopic or robotic approaches for colorectal liver metastases are comparable in terms of
safety and effectiveness. There are significant advantages to robotic surgery, although there is still no
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= 0.78). Laparoscopic or robotic approaches for colorectal liver metastases are comparable in terms of
safety and effectiveness. There are significant advantages to robotic surgery, although there is still no

D ] > Int ) Gymaecc Chstet. 2024 Sep: 164 35410805 dox 10104 go. 15485

Robotic-assisted laparoscopic versus abdominal and
laparoscopic myomectomy: A systematic review and
meta-analysis

4

Weux Chen S JunMa * Zhae Yang © ¥, Xiao Han henyang Hu Hua Wang Ying ¥eng ~

* Conclusions: The safety and effectiveness of RLM are superior to those of AM but inferior to those of
LM.
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Robotic-assisted laparoscopic versus abdominal and
laparoscopic myomectomy: A systematic review and
meta-analysis

Conclusions: The safety and effectiveness of RLM are superior to those of AM but inferior to those of
LM,

Meta - Smabvuis > Surg Endosc. 2024 Sep:38{0p2546-4857. d

0464-024-1116

Robotic, laparoscopic and open surgery for
gallbladder cancer: a systematic review and network
meta-analysis

intracperative blood loss and post-operative complications compared to OS. There was no cbvious
benefit of either MIS approach (laparoscopic versus robotic) over the other.
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Robotic, laparoscopic and open surgery for
gallbladder cancer: a systematic review and network
meta-analysis
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Review > Surg Endosc. 2024 Jan;38(1):56-65. doi: 10.1007/500464-023-10561-5.
Epub 2023 Nov 28.

Robotic versus laparoscopic liver resection for liver
malignancy: a systematic review and meta-analysis
of propensity score-matched studies

Zhang-Tao Long #1 Hua-JianLi ¥ 1, Hao Liang #1 ya-ChenWu T, Sajid Ameer T Xi-LinQu T,
Zhi-Qiang Xiang !, Qian Wang 2, Xiao-Ming Dai 3, Zhu Zhu * 3

Conclusion: Surgical and oncological outcomes are comparable between RLR and LLR on patients
with liver malignancies. Therefore, the benefits of applying RLR in patients with liver malignancies

need to be further explored.
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NEEq 10 D TUINErN expio

Robotic versus laparoscopic general surgery in the

emergency setting: a systematic review

Theophilus T K Anyomih 12 alok Mehta 2, Dorcas Sackey 4 Caroline A Woo 2,

Emmanuel Y Gyabaah , Marigold Jabulo 2, Alan Askari 7

Perioperative outcomes tor emergency robotic surgery in selected general surgery conditions are
comparable to laparoscopic surgery. However, recommending robotic surgery in the acute setting
necessitates a well-powered large population study for stronger evidence.
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Robotic assisted versus laparoscopic surgery for deep
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Robotic versus laparoscopic surgery for colorectal
cancer in older patients: a systematic review and
meta-analysis

Robotic versus laparoscopic general surgery
emergency setting: a systematic review

Theophilus T K Anyomih ' 2, Alok Mehta *, Dorcas Sackey #, Caroline A Woo 3,
Emmanuel ¥ Gyabaah &, Marigold Jabulo 2, Alan Askari 7

Perioperative outcomes for emergency robotic surgery in selected general surg
comparable to laparoscopic surgery. However, recommending robotic surgery i
necessitates a well-powered large population study for stronger evidenre

Conclusion: This first meta-analysis comparing outcomes of robotic and laparoscopic surgery in older

Xinyu Wang 1, Rui Ma 1, Tiewei Hou ', Hao Xu ', Cheng Zhang ', Chun Ye '

colorectal cancer patients shows that both approaches result in no difference in operating time,
complication rates, conversion to open surgery, reoperation rates, and LOS. Scarce data shows that
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> Ann Surg Open. 2023 Apr 28;4(2):e284. doi: 10.1097/AS9.0000000000000284.

Surgical stress: the muscle and cognitive demands of
robotic and laparoscopic surgery

Abdul Shugaba V' 2 Daren A Subar * 2, Kate Slade 4, Mark Willett 3, Mohammed Abdel-Aty 3

lain Campbell %, Nick Heywood 3, Louis Vitone 3, Adnan Sheikh , Mike Gill #, Bachar Zelhof 2

Helen E Nuttall #, Theodoros M Bampouras 8, Christopher ) Gaffney !

Conclusion: These data suggest greater muscle demands in laparoscopic surgery, but greater
cognitive demands in robotic surgery.
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A comparison of laparoscopic and robotic ergonomic
risk

> Ann Surg Open. 2023 Apr 28:4(2):2284. doi: 10.1097/A59.0000000000000284. Sara Monfared 1, Dimitrios | Athanasiadis ', Luke Umana ', Edward Hernandez ', Hamed Asadi 2
Surgical stress: the muscle and cognitive deman¢ Cameron L Colgate ', Denny Yu 2, Dimitrios Stefanidis *

robotic and laparoscopic surgery
Abciul shugaba 1 2, Daren A subar ? 2, kate slade 4, markwiter %, Mohemmed st GOMICIUSTONE Robotic assisted surgeries led to lower postoperative discomfort and muscle strain in

lain Campbell *, Nick Heywood 3, Louis Vitone 3, Adnan Sheikh 2, Mike Gill 3, Bachar Zelhof 3,
Helen E Nuttall #, Theodoros M Bampouras ©, Christopher J Gaffney !

Conclusion: These data suggest greater muscle demands in laparoscopic surgery, but greater

cognitive demands in robotic surgery.
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SHARE

« Evaluate innovations with minimal patient benefits in relation to their overall resource and
environmental costs

« Evaluate the health benefits lost due to resource allocation to accommodate new technologies
(health opportunity costs)
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SHARE

» Evaluate innovations with minimal patient benefits in relation to their overall resource and
environmental costs

« Evaluate the health benefits lost due to resource allocation to accommodate new technologies
(health opportunity costs)

— Care that is NOT provided to other patients with expected higher quality-adjusted life
year (QALY) gain

T
w Elke Bos | NVTAG Symposium | October 2024




SHARE - AIMS

Health Technology Assessment and Life Cycle Assessment
—> to analyze the ecological and environmental impacts of robotic surgery compared to traditional
laparoscopy
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SHARE - AIMS

Health Technology Assessment and Life Cycle Assessment
9

—> guiding resource allocation and indication assessment for robotic surgery, to prioritize public health
over minimal patient benefits
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SHARE - AIMS

Health Technology Assessment and Life Cycle Assessment

- develop a novel metric to assess overall resource efficiency (e.g. time, money, personnel, space,
equipment, maintenance) enabling quantification of care withheld from other patients when opting
for new medical interventions

d Elke Bos | NVTAG Symposium | October 2024




SHARE

The next generation of surgical robotics is poised to transform healthcare
systems around the world.

* Arobot that can "feel” whether tissue is healthy or diseased
* Implement Al

Whether this will result in substantial patient and societal benefit depends
critically on whether innovation is guided by appropriate evaluation.

e
ﬁ/ Elke Bos | NVTAG Symposium | October 2024 Marcus HJ, et al; IDEAL Robotics Colloquium. Nat Med. 2024



Elke Bos
e.m.bos@amsterdamumc.nl

“ Elke Bos | NVTAG Symposium | October 2024



Elke Bos | NVTAG Symposium | October 2024



W

OK uitstoot: aandeel anesthesiegassen

Elke Bos | NVTAG Symposium | October 2024 MacNeil 2017 Lancet Planetary Health 39
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Aandeel damp in CO,-eq

3% van totale uitstoot van de zorg
door inhalatieanesthetica
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Feng Q, et al. Robotic versus laparoscopic surgery for middle and low rectal cancer (REAL): short-term outcomes of a multicentre
randomised controlled trial. Lancet Gastroenterol Hepatol. 2022 Nov;7(11):991-1004.

multicentre, randomised, controlled, superiority trial, 2016
- 2020, middle and low rectal cancer.

Primary end-point: The 3-year locoregional recurrence rate
Secondary end-points: circumferential resection margin
positivity and 30-day postoperative complications (Clavien-
Dindo classification grade Il or higher)

Power calculation: The 3-year locoregional recurrence rate
was estimated to be 7% in the laparoscopic group. The
hazard ratio of the robotic group was estimated to be 0-5
based on previous reports. With the power (1-8) at 0-9 and
significance level (a) at 0-05, 522 cases for each group
were required to achieve statistical significance.

Secondary short-term outcomes suggest that for middle and low rectal

cancer, robotic surgery resulted in better oncological quality of

resection than conventional laparoscopic surgery, with less surgical
gtrdma, and better postoperative recovery

L S P O TN —
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Feng Q, et al. Robotic versus laparoscopic abdominoperineal resections for low rectal cancer: A single-center randomized controlled
trial. J Surg Oncol. 2022 Dec;126(8):1481-1493.

- Rebole  Lapwoscopic DA ,

* RCT, single center, double blinded, 2013 - 2016, robotic and oy e T el —+—-
laparoscopic abdominoperineal resections (APRs) - Ol 7 (EEap L =il

174 robotic vs 173 laparoscopic 'J - . 1

* Primary end-point: 30-day postoperative complication rate M wws a7iman _ » - =t
(Clavien-Dindo grade Il orhigher) of the intent-to-treat S Wiy o0 ~' s |
population Bady mavs nde - kg ) ) s Wi b 4 .

» Secondary end-points: secondary outcomes ERAS protocol ; TCTUT T 3340 a oeond -
compliance, surgical quality, pathological outcomes, R Cipan iy 1tmIm fo)a'l’! e
postoperative short-term recovery, urinary and sexual Propstmchomarntctunsy T . |
function, and long-term oncological outcomes. b minmodin s -Mff —at

* Power calculation: The estimated sample size was 342 o 3 R L m coet
patients (171 in each group). Thissize provided 80% power Rt A Stk Stz BT B
at the 5% (two-sided) level of significance to detect a . woseot i e )
reduction in the postoperative complication rate from25% i IO s 224 S A ot
in the laparoscopic group (according to previously reports Sl SRR " e~

20) to12% (according to the unpublished data of our center)
& in the robotic group using Fisher's exact test, allowing for
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Luo C, et al. Efficacy and safety outcomes of robotic radical hysterectomy in Chinese older
women with cervical cancer compared with laparoscopic radical hysterectomy. BMC Womens
Health. 2018 May 1;18(1):61.

. RCT, dOUble bl]nded, 2014 B 201 5 Table 2 Postoperative complications and surviva :zu'.:v:'nv::‘:-

Charactenstcs RRH group LRH group P value

- 30 robotic radical hysterectomy (RRH) sy e B

vs 30 laparoscopic radical hysterectomy ‘t‘} e . .

(LRH) o

Urinary tract infection, n (%) 1(3.3) 2{67) 1.000

* Primary end-point: Numbers of Ureteral inury, (%) 60 1@3 1000

Incwelling Btladder catheter &(5-11) 6-T1 0043

recurrence and death.

Incwetling drain catheter 29(23-34)
» Secondary end-points: postoperative time’, d
Length of pastoperative 13(10-15)  15(11-17) D042
complications and length of i e

Recurntence, n (%) 2(6.7) 3100) 1.0C0

postoperative hospital stay Desth, n (98 33 267 1000

Notes: *median (interquartile range). Abbreviations: KRH robotic radical

) Powe r C a lc u lat'i O n ?? hysterectomy, LRH laparoscopic radical hysterectomy

e
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Lu J, et al. Assessment of Robotic Versus Laparoscopic Distal Gastrectomy for Gastric
Cancer: A Randomized Controlled Trial. Ann Surg. 2021 May 1;273(5):858-867.

TABLE 2. Postoperative Recovery, Morbidity and Mortality Following RDG or LDG

» Open-label, non-inferiority RCT, non-blinded, 2017 o —_—

- 2020 Newm 507 (%) e 507N (%)  vee

* 141 robotic distal gastrectomy (RDG) vs 142 = i HE
laparoscopic distal gastrectomy (LDG)

* Primary end-point: 3-year disease free survival

» Secondary end-points: ?

» Power calculation Power calculation: projected 3-
year disease-free survival rate for the LDG group e
was 82.3%. Based on an alpha of 0.025, a power of
90%, and a margin delta of 16% = 120 pt per group
(expected dropout rate of 20%, total of 300 pts) .

000
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Kawka M, et al. Laparoscopic versus robotic abdominal and pelvic surgery: a systematic review of
randomised controlled trials. Surg Endosc. 2023 Sep;37(9):6672-6681.

« None of the studies found longterm significant differences (mortality/morbidity)
« Short term total complication rate
» (n=31/35, 88.6%) studies: no signifcant difference

* (n=4/35, 11.4%) studies: found a lower total complication rate in the robotic group
Conclusion here were no signifcant diferences between robotic surgery and laparoscopic surgery with regards to

mortality and morbidity outcomes in the majority of studies. Robotic surgery was frequently associated with
longer operative times and higher overall cost. Selected studies found potential benefts in post-operative recovery
time, and patient-reported outcomes; however, these were not consistent across procedures and trials, with most
studies being underpowered to detect diferences in secondary outcomes. Future research should focus on
assessing quality of life, and long-term outcomes to further elucidate where the robotic platform could lead to
patient benefts, as the technology evolves.
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