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Original Research

Allogeneic Umbilical Cord Blood-Derived
Mesenchymal Stem Cell Implantation Versus
Microfracture for Large, Full-Thickness
Cartilage Defects in Older Patients

A Multicenter Randomized Clinical Trial
and Extended 5-Year Clinical Follow-up

Hong-Chul Lim,* MD, Yong-Beom Park,! MD, PhD, Chul-Won Ha,*$!" MD, PhD,
Brian J. Cole." MD, MBA, Beom-Koo Lee,** MD, Hwa- Jae Jeong, ' MD Myung-Ku Kim,** MD,
Seong-Il Bin, §MD Chong-Hyuk Choi,' MD, Choong H i, MD,

F}E|AE] QIAFZAF $FX} 5L KT |AM =5

SCIE O)SM X< st&20} ‘2|4 =2" 1H

Methods: A randomized contvolled phase 3 clinical trial was conducted for 48 weeks, and the participants then underwent

5-year foll p. Enrolled were patients with large, full-thickness cartilage defects (International Cartilage
Repair Society [ICRS] grade 4) in a single compartment of the knee joint, as confirmed by arthroscopy. The defect was treated
either with UCB-MSC-HA impl lon through y or with . The primary outcome was proportion of
participants who improved by >1 grade on the ICRS Macroscopic Cartilage Repair Assessment (blinded evaluation) at 48-week

Y. y Included hi changes in pain visual analog scale (VAS) score, Western
Ontario and McM: u ities O: is Index (WOMAC), and International Knee Documentation Committee (IKDC) score
from baseline; and adverse events.

Results: Among 114 randomized participants (mean age, 56.9 years; 67% female; body mass index, 26.2 ka/m?), 89 completed
the phase 3 clinical trial and 73 were enrolled in the 5-year follow-up study. The mean defect size was 4.9 cm? in the UCB-MSC-HA
group and 4.0 cm? in the microfracture group (P = .051). At 48 weeks, improvement by >1ICRS grade was seen in 97.7% of the
UCB-MSC-HA group versus 71.7% of the microfracture group (P = .001); the overall histologic assessment score was also
superior in the UCB-MSC-HA group (P = .036). Improvement in VAS pain, WOMAC, and IKDC scores were not significantly dif-
ferent between the groups at 48 weeks, however the clinical results were significantly better in the UCB-MSC-HA group at 3- to 5-
year follow-up (P < .05). There were no differences between the groups in adverse events.

Conclusion: In older patients with symptomatic, large, full-thickness cartilage defects with or without osteoarthritis, UCB-MSC-HA
implantation resulted in improved cartilage grade at second-look arthroscopy and provided more improvement in pain and function up
to 5 years compared with microfracture.

Registration: NCT01041001, NCT01626677 (ClinicalTrials.gov identifier).

Keywords: full-thickness cartilage defect; cartilage restoration; mesenchymal stem cells; umbilical cord blood; microfracture

e Orifopuscs ol of vt iockilie: o) SRBnou T a0a R Articular cartilago defects remain a challenging clinical prob-
DOI: 10,1 177/2325087120073062 lem. Currently available treatment options are generally

@ The Author(s) 2021 more applicable to localized, focal defects in relatively young
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ORIGINAL RESEARCH ARTICLE m)

Cost Effectiveness of Allogeneic Umbilical Cord Blood-Derived
Mesenchymal Stem Cells in Patients with Knee Osteoarthritis

Kangho Suh'( . Brian J. Cole? . Andreas Gomoll® - Seung-Mi Lee* - Hangseok Choi® - Chul-Won Ha® -
Hong Chul Lim’ - Myung Ku Kim® - Gwi-Yeom Ha® - Dong-Churl Suh®

Accepted: 29 August 2022 / Published online: 22 September 2022
©The Author(s) 2022, corrected publication 2022

Abstract
Objectives The aim of this study was to s the cost effectiveness of allogeneic umbilical cord blood-derived mesenchy-

FIE|AE] QIAF3AF SEX} CHAF ZAX|A Z7} Zat,
SCIZ =2 AX ‘243 ZXY &S

[ — L

0.857 resulted in an ICER of US$16,812 (W18,790,773) per QALY (95% confidence interval [CI] US$13,408-US$20,828)
when compared with microfracture treatment from a healthcare payer perspective. From a societal perspective, the ICF
US$268 (3W299,255) per QALY (95% CI -US$2915 to US$3784). When using a willingness-to-pay threshold of US$22,367/
QALY, the probability of hUCB being cost effe s 99% from the healthcare payer
perspective and 100% from the societal perspective.

Conclusions The study demonstrated that hUCB-MSC therapy was cost effective compared with microfracture when treating
patients with knee OA. These findings should inform health policy decision makers about considerations for cost-effective
therapy for treating knee OA to ultimately enhance population health.

eness compared with microfracture

&0 Kangho Suh ® Chung-Ang University College of Pharmacy, Seoul,
kas551 @pitt.edu South Korea
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Department of Orthopedic Surgery, Rush Oak Park Hospital, Inha University School of Medicine, Incheon, South Korea
Rush Medical College, Chicago, IL, USA
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