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Abstract:

Background: We developed a novel technique of cultivating autologous blood with gold particles; then
separated gold particles and cells from the serum and injected the conditioned serum into knee joints.
The aim of our study was to explore the safety and efficacy of this novel approach in the treatment of
degenerative knee joint disorders.

Materials & Methods: In a prospective case study, 64 consecutive patients (89 knees) with
radiologically proven osteoarthritis of knee joint were treated with four intra-articular GOLDIC® injection
therapy. All the patients were evaluated by WOMAC & KOOS score before injection and at 1, 3, 6, 12,
24 and 48 (T1-T6) month follow-up after the injections. Statistical analysis was performed to evaluate
the significance of sex, age, grade of OA and BMI. The intra-articular gelsolin level was analysed in
patients with effusion.

Results: All KOOS and WOMAC scores showed statistically significant improvement in mean for
nearly all follow-up timepoints compared to TO, pre treatment (P < 0.05). The intra-articular gelsolin
level showed a significant increased level after the GOLDIC® injections and a simultaneous reduction
of effusion.

Conclusion: This is the first innovative Gold Induced Cytokine (GOLDIC®) intra-articular injection
therapy for osteoarthritis of the knee joint in humans. The initial results demonstrate that the treatment
regimen is safe, less expensive, patient friendly and has greater compliance due to one-time
harvesting of blood with only 4 weekly injections. The treatment has the potential to reduce pain,
improve knee function and quality of life over a long period of time in comparison to other blood-based
therapies. The upregulation of gelsolin and presence of other growth factors in GOLDIC® appears to
be contributing in restoration of overall joint homeostasis. Despite the promising early clinical results,
randomised controlled studies with long term follow-up are required to validate the real potential of
GOLDIC® and to compare these good results to other blood-based platforms.



Statistical Analysis - KOOS & WOMAC Score

KOOS_ADL Mean 65,7 75,1 78,2 80,3 83,1 78,4 76,4

StdDeviation 18,7 16,2 17,9 16,1 14,8 16,3 217

Two Way ANOVA Prob 0,000

Paired t-Test Prob (2-tail) vs TO 0,006 0,008 0,002 0,000 0,018 0,063
KOOS_PAIN Mean 60,3 72,4 76,1 80,9 81,0 76,3 75,0

StdDeviation 18,4 18,0 16,9 14,4 13,3 15,4 19,9

Two Way ANOVA Prab 0,000

Paired t-Test Prob (2-tail) vs TO 0,001 0,001 0,000 0,000 0,004 0,012
KOOsS_QoL Mean 36,5 46,5 52,0 56,8 57,8 53,5 53,0

StdDeviation 20,9 253 272 242 23,1 29 26,2

Twa Way ANOVA Prab 0,000

Paired t-Test Prob (2-tail) vs TO 0,013 0,002 0,000 0,000 0,002 0,005
KOOS_SPORT_REC Mean 354 43,2 48,0 56,6 57,2 53,0 51,8

StdDeviation 26,6 30,6 28,3 28,9 30,8 20,2 346

Two Way ANOVA Prab 0,000

Paired t-Test Prob (2-tail) vs TO 0,070 0,007 0,001 0,001 0,014 0,027
KOOS_SYMPTOMS Mean 68,9 75,3 81,4 84,7 84,1 79,1 76,9

StdDeviation 211 19,1 133 13,6 14,3 17,2 20,4

Two Way ANOVA Prob 0,000

Paired t-Test Prob (2-tail) vs TO 0,037 0,001 0,000 0,001 0,027 0,101
original_WOMAC_FUNCTION Mean 23,3 16,9 14,8 13,4 11,56 14,7 16,1

StdDeviation 12,7 11,0 121 10,9 10,0 11,1 14,7

Two Way ANOVA Prob 0,000

Paired t-Test Prob (2-tail) vs TO 0,006 0,006 0,002 0,000 0,018 0,063
original_WOMAC_PAIN Mean 7.0 4,5 37 31 3,0 4,0 4,3

StdDeviation 39 31 31 28 23 29 4,1

Two Way ANOVA Prob 0,000

Paired t-Test Prob (2-tail) vs TO 0,000 0,001 0,000 0,000 0,006 0,030
original WOMAC_STIFFNESS Mean 31 2,5 19 1.7 1,5 1.8 22

StdDeviation 25 25 19 19 1.8 2,0 23

Two Way ANOVA Prob 0,000

Paired t-Test Prob (2-tail) vs TO 0,074 0,002 0,002 0,001 0,006 0,078
Kolmogorov-Smimov-Test shows no significant deviation compared to a normal distribution; red probabilities mark significant mean differences; a < 0,05

Table 1 : Statistical analysis of KOOS and WOMAC-score
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Fig.1: Demonstration of overall WOMAC-Score mean at all time points




Statistical Analysis - KOOS & WOMAC Score
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Fig.2: Demonstration of overall KOOS-Score mean at all time points

KOOS-Score Means (Stage 2+3)
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Fig.3: Demonstration of overall KOOS-Score mean with stage 2-3 patients at all time points
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Fig.4: Demonstration of overall KOOS-Score mean with stage 4 patients at all time points
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Fig.5: Demonstration of Gelsolin/Urea levels
at the different timepoints: pre=before
treatment, T1= between 3 to 6 days after first
GOLDIC injection, T2= between 8 and 11
days after the second injection and T3=
between 13 and 15 days after the third

injection.

o
a

—
-

~
-

m
-

GOLDIC Related Literature

1. Stuhimeier K: The Anti-rheumatic Gold Salt Aurothiomalate Suppresses Interleukin-1 8 -
induced Hyaluronan Accumulation by Blocking HAS1 Transcription and by Acting as a COX-2
Transcriptional Repressor. THE JOURNAL OF BIOLOGICAL CHEMISTRY
VOL.282,NO.4,pp.2250-2258,January26,2007 © 2007 by The American Society for Biochemistry
and Molecular Biology, Inc.
2. Bucki R, et al: Extracellular Gelsolin Binds Lipoteichoic Acid and Modulates Cellular
Response to Proin\ lammatory Bacterial Wall Components. THE JOURNAL OF IMMUNOLOGY
2008; 181:4936-4944; doi: 10.4049/jimmunol.181.7.4936
3. Osborn T, et al: Decreased Levels of the Gelsolin Plasma Isoform in Patients with
Rheumatoid Arthritis. ARTHRITIS RESEARCH & THERAPY 2008, 10:R117 (doi:10.1186/
ar2520)
4. Giliohann D, et al: Gold Nanoparticles for Biology and Medicine. ANGEW CHEM INT Ed Engl.
2010 April 26; 49(19): 3280-3294. doi:10.1002/anie.200904359.
5. Giljohann D, et al: Goldnanopartikel in Biologie und Medizin. ANGEWANDTE CHEMIE
2010, 122, 3352 —3366
6. Guo Hua Li, et al: Multifunctional Roles of Gelsolin in Health and Diseases. WILEY ONLINE
LIBRARY 2010 November 09; doi: 10.1002/med.20231
7. Kulakowska A, et al: Hypogelsolinemia, a Disorder of the Extracellular Actin Scavenger System,
in Patients with Multiple Sclerosis. BMC Neurology 2010: 1471-2377/10/107
8. Y oung R: Gold Injections for Anti-In\lammation. ORTHOPEDICS THIS WEEK Volume 9,
Issue 4 | February 12, 2013
9. Schneider U, et al: First Results on the Outcome of Gold-induced, Autologous-conditioned
Serum (GOL-DIC) in the Treatment of Different Lameness-associated Equine Diseases.
JOURNAL OF CELL SCIENCE & THERAPY 2013; doi.org/10.4172/2157-7013.1000151
10. Krzysztof M, et al: The Autologous Gelsolin Combined with Exogenous Nucleotides
Enhance Chondro-genic Differentiation in Equine Adipose Derived Mesenchymal Stromal Cells -
An In Vitro Research. JOURNAL OF CELL SCIENCE & THERAPY 2014;
doi.org/10.4172/2157-7013.1000174
11. BrunetA, etal: Ageing: From Stemto stern. NATURE 449, 288-291. 2007 September 20;
doi:10.1038/449288a

2. Hoch Alison |, et al: Concise Review: Optimizing Expansion of Bone Marrow
Mesenchymal Stem/Stro-mal Cells for Clinical Applications. STEM CELLS TRANSLATIONAL
MEDICINE Express; March 28, 2014; doi. org/10.5966/sctm.2013-0196
13. Caplan A.: Mesenchymal Stem Cells: The Past, the Present, the Future. CARTILAGE
2010 January, 1(1):6-9; doi: 10.1177/1947603509354992
14. Schneider U, et al: Gold-Induced Autologous Cytokine Treatment in Achilles
Tendinopathy. ISAKOS 2017, ISBN 978-3-662-54183-8; doi: 10.1007/978-3-662-54184-5




	2018_Hum_Ortho_Sport_Case_Report3_Baker_Cyst_EN.pdf
	2018_Hum_Ortho_Sport_Case_Report2_Muscle_Injury_EN.pdf
	2018_Hum_Ortho_Sport_Case_Report6_ACL_Injury_EN.pdf
	2018_Hum_Ortho_Sport_Case_Report5_Jumpers_Knee_EN.pdf
	Untitled



