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To answer this question we used Epistemonikos, the largest database of

systematic reviews in health, which is maintained by screening multiple in-
formation sources, including MEDLINE, EMBASE, Cochrane, among
others. We extracted data from the systematic reviews, reanalyzed data of

Origin This article isa product of the Evidence
Synthesis Project of Epistemonikos Fundation, in

collaboration with Medwave for its publication
primary studies, conducted a meta-analysis and generated a summary of

Type of review Non-blinded peer review by findings table using the GRADE approach.

members of the methodological team of .
5 Results and conclusions

Epistemonikos Evidence Synthesis Project
We identified two systematic reviews including 21 studies overall, of which

Potential conflicts of interest The authors do not three were randomized trials. We concluded it is not clear whether stem

have relevant interests to declare. cells have any effect on the symptoms of Parkinson’s disease because the

certainty of the available evidence is very low.
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Epistemonikos, GRADE

Problem

Parkinson’s disease is a progressive and degenerative condition characterized by the destruction of dopaminergic neurons located in
the substantia nigra, specifically in the nigrostriatal pathway, which leads to a progressive decrease in dopamine levels. As the disease
advances there is also a loss in other neuronal groups (e.g. serotonergic, noradrenergic), which leads to a decrease in the number of
functional dopaminergic and non-dopaminergic neurons, and the subsequent loss in the capacity to respond to treatment'.

Despite improvements in pharmacological treatment which makes possible to control symptoms in a large proportion of patients,
many patients remain symptomatic, or experience treatment-related complications, such as dyskinesias, akinesia and end-of-dose
wearing off. In addition, Parkinson’s disease also leads to non-motor manifestations such as cognitive impairment, which limits the

therapeutic alternatives®.
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Consequently, new alternatives are actively investigated, such as the implantation of stem cells. Stem cells are precursor cells with
the ability to self-renew and generate multiple mature cell types. Embryonic stem cells result from the isolation and culture of
blastocyst cells, which are formed 5 days after fertilization, and are pluripotent, which means they can grow into any type of adult
cellular lineage. Adult or somatic stem cells remain quiescent with limited self-renewal and differentiation capacity. Numerous types
of precursor cells have been isolated from adult tissues, leading to the concept that all tissues have their own compartment of stem
cells, responsible for replenishing cells that die within human organs. Mesenchymal cells, for instance, are stromal in origin and can
be isolated virtually from any tissue in the body. The most obvious therapeutic potential of adult stem cells is to restore or replace
tissues that have been damaged by disease or injury and to avoid the ethical problem of using embryonic derived cells. However, the
actual efficacy of stem cells derived from non-hematological tissue remains a matter of debate’.

Stem cell transplantation is a novel alternative in Parkinson’s disease. Through implantation in the affected regions, it seeks to
develop new synapses and restore the levels of dopamine in the nigrostriatal pathway. This technique requires stereotactic neurosut-
gery to graft them directly into required areas, which is not exempt of risks, generating controversy about the role of this intervention
in Parkinson’s disease.

Key messages

Methods

. N
e It is not clear whether stem cells have any effect on the symptoms of Parkinson’s To answer the question, we used

disease because the certainty of the available evidence is very low, and on the Epistemonikos, the largest database

other hand it is an intervention that carries risks and costs. of systematic reviews in health,
which is maintained by screening
multiple information sources, in-

cluding MEDLINE, EMBASE,

Cochrane, among others, to iden-

About the body of evidence for this question

tify systematic reviews and their in-

We found two systematic reviews'*, including 21 cluded primary studies. We ex-

primary studies”*"*** of which three correspond tracted data from the identified re-

to randomized trials>”"’. In one of the trials" the views and reanalyzed data from pri-

mary studies included in those re-

What is the evidence. intervention was a fetal graft of porcine origin, so

See evidence matrix in Episte-
monikos later

What types of patients were
included*

What types of interventions
were included*

ME

it was excluded from the analysis. This table and
the summary in general are based on the other two
trials’,” since the observational studies did not in-
crease the certainty of the existing evidence or pro-
vide additional relevant information.

Both trials included participants with Parkinson's
disease with at least two of the following symp-
toms: bradykinesia, rigidity, tremor at rest and sta-
bility in their medication. The age range was 34 to
75 years.

One tral included patients with Parkinson's dis-
ease for more than 7 years (average duration of 14
years)’, while the other trial included patients with
advanced Parkinson's disease, but did not mention
the duration of the disease’.

Both trials excluded patients with previous neuro-
surgery or a history of psychiatric illness.

One trial’ excluded patients with Mini Mental
Score (MMSE) below 24 points, hallucinations
with levodopa, epilepsy or stroke, while the other
trial” excluded atypical parkinsonism.

All trials compared grafting of mesencephalic tissue
cells of embryonic origin by stereotactic surgery.

views. With this information, we
generated a structured summary
denominated FRISBEE (Friendly
Summary of Body of Evidence us-
ing Epistemonikos) using a pre-es-
tablished format, which includes
key messages, a summary of the
body of evidence (presented as an
evidence matrix in Epistemonikos),
meta-analysis of the total of studies
when it is possible, a summary of
findings table following the
GRADE approach and a table of
other considerations for decision-

making.




Both trials compared against sham surgery without
fetal cell grafting.

No trial reported the dose of levodopa that was ad-
ministered if necessary.

All trials evaluated:

e Severity of the disease assessed by total UPDRS
(Unified Parkinson's Disease Rating Scale) and by
Schawb and England Activities of the Daily Living
What types of outcomes Scale.
were measured o Need to use levodopa or other treatment
o Non-severe adverse effects: dyskinesia

One trial’ reported outcomes at the first year after
surgery, while the second” reported them at two
years after the procedure.

* The information about primary studies is extracted from the systematic reviews identified,
unless otherwise specified.

Summary of Findings

The information about the effects of stem cells for patients with Parkinson’s disease is based on two randomized trials’,’, including

74 participants.

None of the systematic reviews presented a meta-analysis, or information that allows to reanalyse the trials, so the information

presented below corresponds to a narrative synthesis of the information as reported by the reviews.
e summary of findings is as follows:
Th f finding foll

e It is not clear whether stem cells have any effect on the symptoms of Parkinson's disease because the certainty of the evidence is
very low.

e It is not clear whether stem cells reduce the need for levodopa or other treatments because the certainty of the evidence is very
low.

e It is not clear whether stem cells have adverse effects because the certainty of the evidence is very low.
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Stem cells for Parkinson’s disease

Patients Parkinson’s disease
Intervention Stem cells
Comparison Placebo (sham surgery)

Certainty of

Outcome evidence

(GRADE)

Severity of the disease. | One trial® reported a significant change in the Schwab

SF;ZJ a:f‘:;j lsréhl;;ilalig?iggs- & England scale, but none reported improvement in

land Scale** the UPDRS scale’”’.

SOO0™
Very low

Need for levodopa or No trial reported changes in the doses of levodopa OO0

other treatment needed®”’. Very Low

One trial” reported 56% more dyskinesia in the group

®O00™

Adverse effects Dyskinesia | transplanted with fetal stem cells versus 18% in the pla-
Very Low

cebo group.

GRADE: Evidence grades of the GRADE Working Group (see later).

* Total UPDRS (Unified Parkinson’s Disease Scale) is used to measure the severity of Parkinson’s disease. A high
value denotes larger deterioration.

** Schwab and England Scale evaluates functionality in a scale from 0% (vegetative state) to 100% (completely
independent, able to perform all tasks without slowness, difficulty or impediment).

' We downgraded the certainty of evidence in one level because of risk of bias, since at least one trial had a very
short follow-up.

> We downgraded the certainty of the evidence in one level for indirectness because it was not specified or differ-
entiated the subtype of Parkinson’s disease. In addition, it was not possible to generalize the procedure because it
did not reflect the current practice (tissue storage, length of time before tissue transplantation, dose of levodopa
used).

> We downgraded the certainty of the evidence in one level for imprecision, since at the extremes of the confidence
interval the effects were opposite.




About the certainty of
the evidence

(GRADE)*

SPIS I IS

High: This research provides a very
good indication of the likely effect. The
likelihood that the effect will be sub-
stantially differentt is low.

®000

Moderate: This research provides a
good indication of the likely effect. The
likelihood that the effect will be sub-

stantially differentt is moderate.

®000

Low: This research provides some indi-
cation of the likely effect. However, the
likelihood that it will be substantially
differentt is high.

Other considerations for decision-making

To whom this evidence does and does not apply

The results of this summary apply to people with Parkinson’s disease of any age and .
One trial’ included a population with more than 7 years of disease, so the results could
be extrapolated to people with long-term disease.

The limitations of existing evidence, both in the systematic reviews and in the primary
studies, does not allow to establish if there is a subset of patients in whom there could
be a different effect, such as subtypes of disease, or patients with cognitive compromise
or other non-motor manifestation.

About the outcomes included in this summary

The outcomes presented in the summary of Findings table are those considered critical
for decision-making by the authors of this article.

Eventually, there could be effects on other outcomes, however, they were not reported
in the systematic reviews identified.

Balance between benefits and risks, and certainty of the evidence

Because the certainty of the evidence is very low, it cannot be ascertained whether the

®O00

treatment with stem cells in Parkinson’s disease has any benefit or serious adverse effect,
Very low: This research does not pro-

. . o ! so the risk/benefit balance of this intervention cannot be evaluated.
vide a reliable indication of the likely

effect. The likelihood that the effect
will be substantially differentf is very
high.

Although the evidence on adverse effects is limited, it is reasonable to estimate they
should be larger in older patients with higher surgical risk.

Resource considerations

) ) o It is known that both storage and maintenance of stem cell storage centers are generally
* This concept is also called ‘quality of .

) e . of high cost.
the evidence’ or ‘confidence in effect es-

timates’. The cost associated with regulating production, good use and marketing is probably

1 Substantially different = a large substantive.

enough difference that it might affect a The cost-benefit balance is not favorable, since it is a costly intervention for which it is

decision

not clear if there are any benefits and it is not free of risks.

What would patients and their doctors think about this intervention

Faced with the evidence presented in this summary, most patients and clinicians should lean against the use of stem cells in Parkin-

son’s disease, since there are no proven benefits and it carries risks and costs.

Currently, there is a positive perception of the therapeutic effects of stem cells, both in the public and in many health professionals,
which places additional difficulties in making decisions informed by evidence in this context.

Feasibility
Both trials mention that human embryonic cells were used from voluntary elective abortions, which implies a procedure that is not

free of risks for mothers who make donations. No trials using other sources of embryonic cells were found. There are other methods
for obtaining this type of tissues that are less invasive but have higher economic costs.

Differences between this summary and other sources
In general, the results of this summary are similar to the results presented by the systematic reviews identified.

The main clinical guidelines, such as the guideline of the Movement Disorders Society®®, Canadian Society”, the NICE guideline®®
and the guideline of the European Federation of the Neurological Societies” do not mention the use of stem cells as a therapeutic
option, neither mention that it is an alternative under study.

Currently there is no therapy based on stem cells approved by the U.S. Food and Drug Administration (FDA).
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Could this evidence change in the future?

The probability of future evidence changing the conclusions of this summary is very high, because of the high level of uncertainty.

30-33

There are currently four published trials

Parkinson’s patients and their clinical effects, and at least three trials in progress

Registry Platform of the World Health Organization.

There are foundations like the Michael J. Fox Foundation that are actively

investigating on the use of stem cells in people with Parkinson’s disease.

New systematic reviews including the new trials are key to shed light on this
topic. Currently there is a systematic review in progress according to the In-

ternational prospective register of systematic review PROSPEROY.

How we conducted this summary

Using automated and collaborative means, we compiled all the relevant evi-
dence for the question of interest and we present it as a matrix of evidence.

M. Peschanski

1994

J. Kordower

1997

Jacques DB

Kopyov OV
1999

1997
Qlanow CW
2003
Brundin P
Widner H
1992

2000

Freed CR

2001

Bliiml §

1999

Astradsson A
2015

Polgar S
2003

An evidence matrix is a table that compares systematic reviews that answer the same

question.
Rows represent systematic reviews, and columns show primary studies.
The hoxes in green correspond to studies included in the respective revisions.

The system automatically detects new systematic reviews including any of the primary

studies in the matrix, which will be added if they actually answer the same guestion.

Follow the link to access the interactive version: Acupuncture for Parkinson's

disease
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