Scientific Evidence for stem cell therapy in SCI (spinal cord injury)
Pabinger C!, Kobinia G2

Stem cell therapy for for SCI (spinal cord injury)startet in 1990 and the first clinical studies
emerged in 2002.% 2
Based on a review in 2014, where 4147 articles were screened and 24 different studies
evaluated, the following conclusions can be drawn:

e Stem cell therapy is extremely safe

e Nosignificant side — effects can be found up to 6 years

e Inthe following parameters an improvement can be found: (95% Cl interval)

o ASIA motor scale: +2 (-2 to +6)

ASIA pinprick score: +16 (-6 to + 39)
ASIA light touch score: +20 (-9 to +48)
Residual urine: -33 (-90 to +14)
lesions older than 2 years improve best.
ODDS Ratio: 6.13 ( >1 means statistically that a positive correlation is found)
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Furthermore it could be demonstrated, that the improvement is best in chronic lesions as
compared to acute lesions and in incomplete lesions a sound improvement can be
expected.?

In a study with > 400 patients in Russia, where they started in the year 1990, an
improvement can be shown in 60% of the cases and no effect in 40%.! Already after the
first treatment there was an improvement of the ASIA motor scale (of 10 points) and the
residual urine volume. Patient data:

e 19-51vyears

e 71% of the patients: 1-5 years after injury, > 5 years: 23%, < 1 year: 6%

e Level: 46% cervical, 49% thoracic, 5% lumbar

e Complete spinal cord injury: 21%, incomplete lesion: 79%

e 5.8 Mio cells transplanted in average

¢ No significant side effects (up to 20 tretaments / patient)
Repetitive tretaments (e.g. all 3 months) lead to further improvement as compared to a
single treatment.!

It has to be noted, that the risk of a malignant transformation was only observed in a
review with induced stem cell proliferation, that means, that the cells were significantly
manipulated in the laboratory.* Therefore, the significant manipulation of cells is
prohibited in several EU regulations and we as IRM perform NO significant manipulation.

Mechanism of action
Transplanted stem cells can grow and differentiate, renew themselves and they can
migrate to the injured site.” In the respective review from the year 2017 the included 10
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studies showed a mild improvement of the motor action, a good improvement of the
sensitivity and the motor function of the bladder —all studies used bone marrow as donor
site.

In a Harvard- review from the year 2018 it was stated, that stem cell therapy using cells
from the bone marrow is a promising therapy, because these stem cells can differentiate
into nerve cells and they reduce the inflammatory effects, furthermore, stem cell therapy
is safe and secure.®

The mechanismn of action relies on the one hand on the cells itself (the differentiate and
act) but on the other hand there is also a modulating paracrine effect, which comes from
the so called secretomes, these are excreted proteins, which can be detected up to two
years after the treatment.’

In the year 2017 the largest hospital in Europe, the AKH in Vienna and its orthopaedic
department leader published a review in the largest german paper, describing the positive
and regenerative effects of stem cells.®
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