
Cell-based treatment increases Quality of Life and reduces 
amount of Knee Replacement Surgeries compared to 

current standard of care for knee osteoarthritis patients

Osteoarthritis (OA) is a leading cause of disability worldwide, resulting in 

pain, structural changes in the bone and joint space, and limitation of 

motion [1]. Current treatments are designed to reduce pain and improve 

the mobility of joints instead of promoting the regeneration of damaged 

articular cartilage [2]. Cell and cell-based therapies are being developed 

for the prevention and treatment of OA [2]. This study was set up to assess 

the effectiveness of new cell-based therapies compared to current 

standard of care for patients with knee OA in the Netherlands.
Based on the available evidence, the model shows that cell-based 

therapies could increase the QALYs of Dutch knee OA patients and could 

decrease the amount of TKR and TKRR surgeries. Effectiveness data of the 

cell-based treatment should be updated when more data becomes 

available. Future cost-effectiveness studies could be performed to also 

assess the cost-effectiveness. 
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A Markov model with 8 health states was developed to calculate the 

difference in health outcomes (i.e., quality adjusted life year (QALYs)), 

amount of total knee replacement (KTR) surgery and TKR revision (TKRR) 

surgery over 40 years. Knee OA health states were based on the Kellgren

Lawrence (KL) scale. The eight health states are Healthy, KL I, KL II, KL III, 

KLIV, TKR, TKRR and Death. Input parameters were derived from literature 

[3, 5-10]. QALYs were discounted [4].

The average discounted QALYs per person over 40 years were 22.3 for 

patients receiving cell-based treatment, and 19.5 for patients receiving 

standard of care. The amount of TKR surgeries were 426 and 644, 

respectively, the amount of TKRR surgeries 15 and 23, respectively.

[1] Ferket, B.S., et al., Impact of total knee replacement practice: cost effectiveness analysis of data from the 
Osteoarthritis Initiative. Bmj, 2017. 356: p. j1131.
[2] Zhu, C., et al., Mesenchymal stem cells in osteoarthritis therapy: a review. Am J Transl Res, 2021. 13(2): p. 448-461.
[3] van der Woude, J.A., et al., Knee Joint Distraction Compared to Total Knee Arthroplasty for Treatment of End Stage 
Osteoarthritis: Simulating Long-Term Outcomes and Cost-Effectiveness. PLoS One, 2016. 11(5): p. e0155524.
[4] Garattini, L. and A. Padula, Dutch guidelines for economic evaluation: 'from good to better' in theory but further 
away from pharmaceuticals in practice? J R Soc Med, 2017. 110(3): p. 98-103.
[5] Wesseling, J., Boers, M., Viergever, M. A., Hilberdink, W. K., Lafeber, F. P., Dekker, J., & Bijlsma, J. W. (2016). Cohort 
Profile: Cohort Hip and Cohort Knee (CHECK) study. International journal of epidemiology, 45(1), 36–44. 
[6] https://www.lroi-report.nl/knee/survival-tka/short-and-long-term-revision/#by-procedure-year 
[7] https://opendata.cbs.nl/statline/#/CBS/nl/dataset/37360ned/table?fromstatweb
[8] Bedene, A., et al., (2019). Opioid prescription patterns and risk factors associated with opioid use in the 
Netherlands. JAMA network open, 2(8), e1910223-e1910223.
[9] Spekenbrink-Spooren, A., et al., (2018). Higher mid-term revision rates of posterior stabilized compared with 
cruciate retaining total knee arthroplasties: 133,841 cemented arthroplasties for osteoarthritis in the Netherlands in 
2007-2016. Acta orthopaedica, 89(6), 640–645.
[10] Rassir R, Sierevelt IN, van Steenbergen LN, Nolte PA. Is obesity associated with short-term revision after total knee 
arthroplasty? An analysis of 121,819 primary procedures from the Dutch Arthroplasty Register. Knee. 2020 
Dec;27(6):1899-1906. doi: 10.1016/j.knee.2020.09.020. Epub 2020 Nov 18. PMID: 33220579. 

References

Adding Evidence to Health Care Innovation
 info@panaxea.eu

Total knee repl. 
revision per 1,000 

persons over 40 years:

Cell-based T:  15
Standard T:    23

Total knee repl. 
per 1,000 persons over 

40 years:

Cell-based T:  426
Standard T:    644

QALYs per person 
over 40 years:

 
Cell-based T:  22.3
Standard T:    19.5
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Figure 1: Model structure

Automated Cellular Robot-Assisted Technologies for translation of 

discovery-led research in Osteoarthritis (AutoCRAT) is a Horizon2020 

project focused on delivering new cell and cell-based therapies for OA and 

joint repair using sustainable sources of cells and developing a closed, 

scalable and regulatory-compliant automated system to enable future 

production of therapeutic products. 
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