STEM CELLS

& AUTISM:
ONE YEAR LATER

BY JAMESJEFFREY BRADSTREET, MD,MD(H), FAAFP

tem cells remain an unproven but enticing thcrapcutic option

for autism spectrum disorders (ASDs) and other conditions.

Regardlcss ofyour view of the science or lack thereof, stem

cell therapics are hcing widcly practiced around the world.

[ first wrote about stem cells and autism for this journal one

year ago.1 With what I have since learned, looking back at

what [ wrote then reinforces that my thinking about stem

cell therapics was reasonable. In addition, the past year’s
ﬁrst«handjoumey with these thcrapics has hrought forth some important new
observations. Stem cells were a thcrapcutic option [ fele was worth trying for my
own sports«relatcd injuries and for my stepson’s autism. Although my choices
don't validate stem cell thcrapics, receiving them pcrsonally has givenmea real-
world perspective.

The most signiﬁcant change inmy thinking related to stem cell therapy has
to do with speciﬁc cell choices. Although thisisa complex, controversial, and
challcnging topic, a discussion about cell choices is important for cvaluating
whatis currently happcning in many places outside the US. We also need to
consider how effective this therapy might be for autism. I will be frank in this
discussion, but at the same time [ hope [ don't come across as insensitive to
anyone’s beliefs or ethics. I have greatrespect for human life and have dedicated
my career to hclping people cnjoya high quahty oflife. After years ofstudying
stem cells, I believe they hold great promisc as healers of what would otherwise
be considered untreatable disorders.
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son and stepson have autism spectrum disorders and have experienced significant recovery as a result of intensive biomedical
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TYPES OF STEM CELLS
Let’s rewind our discussion back to the point where we learn about whata stem
cellis, and then, let’s Cxplorc what types of stem cells are hcing researched and
used. First, stem cells must possess both the capacity to rcproducc themselves
and the potcntial to changc into spccializcd cells. Asan cxamplc, ancuronal
stem cell must be able to make other stem cells and then ultimatcly turninto a
neuron (brain cell) itself.2

There are five types of stem cells: cmhryonic stem cells, fetal stem cells, adule
stem cells, induced p]uripotcnt stem cells, and dcsigncr stem cells, cach of which

is dcﬁncd in thC paragraphs El’l’(lt f()”()W.

Embryonic stem cells (ESCs): ESCs are derived from the very carly stage of

the growing embryo (around 50-150 cell stage) (sce Figure 1). These cells are
pluripotcnt (the most potentapart from a fertilized cgg); however, of all the
stem cell types, these are the most difficult to rcgulatc and control. They show
particular promisc in spinal cord injury and retinal dcgcncration.

ESCsare the hyproduct ofinfcrtility treatments and result when a greater
number of fertilized cggs (turned cmhryos) are created than can be used hy the
mother. [f the unused cmhryos are donated for medical use or research, thcy can
be usedin spccial studies. Because each of these cells is capahlc ofproducing a
human hcing, thcy are cthically comp]cx and controversial. Their use, therefore,
is high]y rcgulatcd. Few countrics allow cherapics with ESCs apart from lcgally

l'CgUl(lth mcdica] rcscarch, and Il’](ll’ly countries wodt pcrmit rcscarch on hSCS

After years of studying stem cells, | believe thcy hold great promise as
healers of what would otherwise be considered untreatable disorders.
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inany form. There are a few ongoing US studies using ESCs in spinal cord
injurics and other serious disorders, but because there isnta iarge suppiy of these
carliest human stem cells at chis time, they are notin signiﬁcant use in medical
therapics anywhere in the world. For the purposcs of thisarticle, we can leave
ESCs out of our remaining discussion since ti]ey are not, to my i(nowiedge,
being used by any clinicin any country to treatautism.

Source: http://archive.eurostemcell.org/images/StemCell/
Human-blastocyst.gif

Fetal stem cells (FSCs): As the blastocyst grows in the womb, it creates three
distinct germinai iayers, which will uitimateiy become different structures in
the fetus. FSCs can be derived from any of these three germ iayers (ectoderm,
mesoderm, or endoderm). Because FSCs are aiready committed to one of the

three semi-speciaiized celllines, they have less potentiai than the piuripotent

(undifferentiated) ESCs. FSCs are, however, more potent than adule stem cells.

Adulestem cells (ASCs):* ASCs, by definition, must express several particular
surface antigens and (absent lab manipulation) arc less potent than other stem
cells. There are many types of ASCs, butin practice we are limited at this time
to mesenchymai stem cells (MSCs) from adipose tissue, bone marrow, or the
umbilical cord (Wharton's jelly-derived MSCs, also known as WJMSCs).
Umbilical cord blood has hematopoietic-reiated (blood-related) stem cells,
but these do not have NEUroprogenitor or MSC potentiai without iaboratory

manipuiation.

Induced piuripotent stem cells (iPSCs): Somewhere between the native MSCs

and the next type of stem cell (designer stem ceiis) lies the iaboratory induction
of specii‘ic stem cell types but without genetic (designer) manipuiations. These
cells come from adule cells, but they are induced with chemical signais to
convert to speciﬁc cell types such as neuronal cells. These adule MSCs also can
be converted into piuripotent cells justas though they were embryonic stem

cells (see Figure 2).

Designer stem cells: These are speciaiized stem cells created via biochemical
manipulation of some other cell (generally an ASC or WIMSC).
Biotechnoiogy companies are hoping to cashinina bigway on these types

of cells since they have the potentiai tobe patented‘4 Aiready being used in
rescarch, I think we will see the vast majority of future research geared toward
this type of cell—not because it is necessariiy better—but because it is vastiy
more proﬁtabie‘ Presentiy, however, designer stem cells are not on the market.
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USE OF FETAL STEM CELLS

FSCsare derived from elective abortions, gcncrally those pcrformcd prior
to 12 weeks gestation. FSCs derived at older gestational ages (after 12 to 16
wecks) express a more adule pactern of cell surface antigens and are more
rapidly rcjcctcd by the new host. This makes them less suited for clinical
treatments.

Obviously, use of FSCs raises some critical questions, including questions
about how stem cell clinics getaccess to these cells and about lcgality,
cthics,and safcty. In many countries, there are no spcciﬁc laws governing
the unmodified use of fetal stem cell transplants for medical applications
apart from the rules alrcady on the books rcgarding human blood or organ
donation and use. By unmodﬁm’, I mean that the cells have not been treated
chcmically to alter their characteristics. Thus, in the same way that doctors
can transplant acornea to correcta vision impairment, thcy can,in tbcory,
transplant FSCsto treat anything agrccd upon by patient and doctor. In
actuality, however, it is far more complicatcd than thatin most countries. To
my knowlcdgc, tetal tissuc use in the US is limited to research conducted by
universitics and biotcchnology companics. More spccil‘ically, this means that
FSCsare not being used in US medical clinics to treac patients. The research
bcing conducted on natural (as opposcd to enhanced) FSCs is limited not
justin the US butalso in Canada, the United Kingdom and other member
countrics of the European Union, Australia, New Zecaland, and South
Atfrica. To date, I have not been able to find any spcciﬁc information about
Japan’s usc of fetal tissues in medical clinics.

FDA GUIDELINES

In 2006, the US Food and Drug Administration (FDA) issued updated

and revised guidclincs for stem cell thcrapics. Unfortunatcly, the revisions
only turcher confused many pcoplc’s undcrstanding of the FDA’s intent.
Inthe 2006 update, the FDA extended its authority to medical practice
prcviously rcgulatcd cxclusivcly by state medical boards and hospital cthics
and tlicrapcutics committees. The FDA did this by expanding its autchority
under sections 351 and 361 of the Public Health Safery (PHS) Act. More
spcciﬁcally, the updatc added a discussion of the FDA's authority to rcgulatc
stem cells when thcy arc used for somcthing other than their normal
function. Not surprisingly, adcbate immcdiatcly ensued as to what defines
the normal function of a stem cell. Discussion then quickly progrcsscd to
the currcntly heated debate about rcimplanting stem cells derived from self-
donation (i.c., harvcsting onc’s own bone marrow or fat) and the controversy
oftransplantation from donors. (charding the lateer, there is agreement
that transplantation of stem cells from donors must meet the transplantation
criteria of section 361 of the PHS Act, justas with any other organ or blood
donation).5

While there is clear agreement that the FDA has no authority over the
individual practice of medicine by doctors, in the 2006 update, the FDA
scemed to say that it has control over what doctors do with stem cells. That
statement represents a complctcly new area of federal autbority over the
practice of medicine. Up until that point, US doctors had been Cxclusivcly
rcgulatcd by state medical boards (and were also subjcct to the lcgal authority
of agencies such as the Drug Enforcement Administration). Unfortunately,
however, as the cxamplc of stem cells illustrates, medical practices have
advanced faster than state and national lcgislaturcs’ capacity to pass
rcgulatory guidancc.

To this day, it remains unclear whether a stem cell that has not been
manipulatcd biologically and which retains its natural properties is further
subject to the jurisdiction of the FDA for its intended medical application.
With this continued lack ofclarity, issues surrounding the use of FSCs have
gotten more and more complicatcd. Many years ago, through aprocess of
complcx and lengthy litigation against the agency, the FDA lost its abilicy

to rcgulatc thC ofl:labcl usc ofmcdicincs by doctors ;111(.1 consumers. An
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outcome is that, in gcncral, the FDA does not rcgulatc surgical proccdurcs
or guidclincs but does rcgulatc surgical hardware such as artificial joints.

In my mind, chis victory allowing offlabel use to be at the discretion of the
pliysician remains a cornerstone of healthcare freedom. The FDA does
restrict the manufacturers of medicines and other products from promoting
their products for oflabel use. But stem cells are human cells or tissues, not
medicines; only when thcy are manipulatcd should the FDA consider them
a biological agent and liavcjurisdiction over their use. At any rate, because
the FDA jurisdictional reach remains blurry, many doctors have elected

o pursuc stem cell tlicrapics in l:orcign (offshore) jurisdictions with more
straightforward rcgulatory environments.

We will talk more about these issues in a bit, but for now [ want to continue
discussing FSCs. In the US, the topic is presently a non-issuc. There are no
guidclincs for donation or sale of aborted fetal tissue, and I can only imagine
the uproar that “sclling” aborted fetuses would create. Nonetheless, fetal stem
cell research and thcrapics arca rcality in other countries, including Russia,
Ukraine, and China. T happen to know a good deal about FSC-related work
in Ukraine (though I know less about FSCs in Russia and China). Ukraine
gaincd its indcpcndcncc from the Soviet Union when the latter dissolved
in 1991. Shortly after that, EmCell started as a public-private joint venture
gwork of Professor Al Smikodub from the

5
National Medical University of Ukraine. The team created by Professor

in Kiev, based on the pioneerin

Smikodub was the first to describe and publisli outcomes from treatments
using FSCs for a range of disorders, including AIDS (HIV infection), types
1 and 2 diabetes mellitus, aplastic anemia, psoriasis, rheumaroid archritis,
dcgcncrativc discases of the nervous system, Crohn’s discase, ulcerative
colitis, bowel cancer, and several other disorders. While this group’s work is
gnorcd in the US (pcrhaps duc to
its publication in Russian and Ukraine languagcs), the group’s pioncering role

largcly unl{nown, unrccognizcd, and cveni
e

is undeniable.®

Smikodub and collcagucs started their work in the late 1980s even prior
to the dissolution of the Soviet Union, and thcy have more combined
thcrapcutic stem cell experience than any center in the world. chortcdly,
over 7000 patients have received FSCs at EmCell in Kiev, with no reported
infections or signiﬁcant complications. Although EmCells track record of
no side effects offers room for optimism, randomized controlled trials are
lacking asare English translations of EmCell’s pioncering work (a gap that
[am working on rcctifying). Over the next few years, I anticipate that more
objcctivc datawill emerge from the work at EmCell.

WHAT MAY STEM CELLS OFFER FOR THE TREATMENT
OF AUTISM?
Autism isa complcx dcvclopmcntal ncurological disorder that appears to
manifestas immunological dysrcgulation oFspccial neuroimmune cells
(glia), with resultant disruption of brain organization.7 On the surface,
disruption of brain organization would seem to imply that the condition
is irrcparablc. However, new evidence indicates that, at least in some cases,
the immune disruption may be inhibitory as opposcd to destructive, lcaving
room for hopc that the effects may be reversible.®

That bcing said, let us revisit the previous discussions pertaining to fetal
and mcscnchymal stem cells. FSCs are the substance of human life—all that
you are today comes from your FSCs. MSCs are the biological force behind
repair and immune rcgulation. MSCs producc the chcmistry to induce
9

gulatc tllC hOSt’S immune systcm.

The human brain—particularly the dcvcloping human brain—is

repair in recipient organ systems andtore

the most complcx structure in nature. With its numerous dendritic
connections and cxccptional processing spccd, the human brain rivals the
best supercomputers. chairing such an intricate organisa daunting and
ovcrwbclmingly difficult task, which is why many consider autism to be
incurable. By natural dcsign, however, the purpose of stem cells in the brain
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By natural design, the purposc of stem cells in che brain is regulation, healing,
and repair. Biologically, therefore, stem cells appear to be better suited to heal
the brain than any other current therapy. No matter how challenging the task

of repairing the brain may appear to be, case reports have built an argument for
supporting the reversibility of autism using immunological interventions.

is regulation, healing, and repair,10 Biologically, therefore, stem cells appear
to be better suited to heal the brain than any other current therapy,

No matter how challenging the task ofrepairing the brain may appear
to be, case reports have builcan argument for supporting the reversibility
of autism using immunological interventions.'" 12 Additionally, another
totally different approach, applicd behavior analysis (ABA), has also
achieved documented reversals oleloss and behavioral abnormalicies
inup to 50% of children with autism.™® Regardless of what happens in the
brain as a result of ABA, its success at least speal(s to the fact thara large
subset of children has reparable brain syndromes. This is not the place to
claborate on the potential biochemical and neurotransmitter changes
resulting from ABA, but I would speculate that it increases acetylcholine
and reduces dopamine and that this combination reduces oxidarive stress
and inflammation.

Cercbral palsy (CP), like autism, is also considered an incurable brain
Syndrome. CPis thought to be the resule ofperinatal hypoxic injury to the
brain,” and unil recently there was no effective therapy. Some imprcssivc news
reports15 aboutan autologous (self—donated) umbilical stem cell therapy study
at Duke University (notyet published) as well as the firse published case reports
from two children treated in Thailand'® both document chis type of FSC
treatment. Both children in the lacter study showed rapid Improvement in gross
mortor scores with no apparent side effects. The responses seemed to occur too
rapidly to be due to actual neurologieal reconstitution from engrafting of the
umbilical stem cells. Instead, the therapeutic results are more lil(ely duc to the
production of cell mediarors by the stem cells and the change in neurological
dysregulation that followed.

Source: http://blogs.e-rockford.com/applesauce/
files/2011/11/stemcell-research_153238%c.jpg

Intravenous immunoglobulin (IVIG) therapy represents another relevane
cxamplc othowa thcrapcutic treatment can modify immune responses. In
the mid-1990s, Professor Sudhir Gupra from the Universicy of California-
[rvine publishcd a case series of children with autism whom he treated with
human IVIG.'” Some of the children rcspondcd dramatically, quicl(ly, and
positivcly to the intervention. Professor Gupta has continued to use this
thcrapy for children with autism as have I. Sometimes it is amazing how

www.autismone.org

rapidly IVIG helps alleviate the symproms of autism. In at least chis subset of
rapid responders, it has been theorized cthac IVIG removes an immunological
inhibitor. As with the umbilical stem cell therapy results in Thailand, the
restoration of function with IVIG occurs too rapidly to be due to neuronal
regencration and synaptic development.

In other children with autism and fragile X syndrome, the use of anti-
inflammatories such as steroids,'® spironolactone,w pioglitazone,12 and
minocycline2° has also resulted in rapid improvements, Ina single casc report,
an older individual not formally diagnosed with autism but clearly on the
autism specerum responded rapidly to the anti‘TNF-alpha drug entanercept
(Enbrel®)." TNF-alphaisa powerful mediator of inflammationand a target
for many specil‘ic anti—inflammatory medications.

Returning the focus to the stem cell discussion, stem cells oftera potentially
self—renewing source ofimmunological regulation to the body and brain. They
also offer awide array ofbiochemically mediated cell signals to induce repair.
In autism, many body systems could benefit from this process ofhealing
signals from stem cells. The potential options and benefits are numerous, as
illustrated by afew examples:

= Inautism, it has been postulated that the blood-brain barrier
(endothelium) does not function normally22 and that autoantibodies to
the endovasculature are commonly found.?® Asshown in Figure 3, the
blood-brain barrier defines the environmental separation between the
brain and the rest of the body. If the blood-brain barrier is chronically
inflamed, abnormal function of the brain would be expected. Stem cells
may, more properly than medications, regulate the immune systemin the
brain and provide astable, more functional environment.

= Chronic inflammatory changes are noted in the intestinal tract
ofa signil‘icant subset of children with autism.?? Otcher forms of
inflammatory bowel discase have been responsive to stem cell

therapies.25

Stem cells offer a potentially self-renevving
source of immunological regulation to
the body and brain. ﬂaey also offer awide
array of biochemically mediated cell signals
to induce repair. [n autism, many body
systems could benefit from this process of
healing signals from stem cells.
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= Similar to cerebral palsy but onalesser scale, many children with autism
demonstrate motor dysrcgulation and dyspraxiar“ This includes abnormal
proprioception, abnormal gross and fine motor control, and cross-extensor
reflex abnormalities. Early positive observations demonstrated by stem
cellinterventions for treating CP sugoest that motor planning issucs in

patients with autism may rcspond inasimilar manner.

" Lastiy and hopcfuiiy, stem cells may providc repair and rcplacemcnt
neurons over a iong pcriod of time to restore deficient function.?”
Although this remains an uncertainty, prcclinicai observations in animals

suggest that, in theory, itisatleasta potcntial outcome.?®
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Source: http://media.tumblr.com/tumblr_lk7odmeeCulqc9f5v.jpg

ANECDOTAL OBSERVATIONS OF STEM CELLS
IN AUTISM
[ maintaina blog where I strive to discuss awide variety of healch issucs. Autism
and stem cells, however, seem to take up most of our discussions. Through
this forum, I have been attempring to follow the stem cell therapy outcomes
(three of which Tinclude below) from parients in my practice. (I have several
more, but space does not suffice to include them.) The three following patients
were all treated at EmCell, which uses fetal scem cells. Generally, the outcomes
were about the same in each case. Behavioral changes seem to occur firstand
are often dramatic. Language is more challenging, although most children are
experiencing some gains in both receptive and expressive language.

A mom from Canada sent me this post about her two boys and their

I‘CSPOHSCS o stem CC“SZ

Dr: Bradstreet, [ am so g/ﬂd you are in Kiev /mmz'ng about what EmCell is all
about. Lwent to EmCell July 2011. 1 have to say our experience was very good.
Our kids 7 and 8 with autism are getting better every da)/, K could not be in
sclooo/fu//»tz'me bfﬁ)}’f we went to EmCell, now he goes to Jc};o()/fu//»ﬂ'me and
is doing well. K can also read now, he talks in full sentences, asks questions and
answers questions. Ir 1S just amazing how nuch our lives have r}mngfd since we
went 1o EmCell ] and K are much happier. I think their quality of life is much
better: It is rice to be able to chat with our kid now.

142  AUTISM SCIENCE DIGEST: THE JOURNAL OF AUTISMONE « ISSUE 04

Stem cells being infused at EmCell.

ﬂ]CSC parents from Dubai POSth thC following account to thC blOg:

Qur Z}fﬂr—o/d boy has been going z‘hmugb major chﬂngfr since the stem cell
treatment at the end o_fNoz/fmbfr (EmCell). Within three weeks he added and
retained seven words to his t/om/m/my, which is quite a féﬂt mmz'a’frz'ng he has mb/
rpokm and retained seven words in as many years. Because of his verbal d)/spmxm,
he has spokm more words over the years, but would lose them z'mmedz’ﬂtf/)/. We have
also realized that he no longfr pronounces the end sound 0f aword ﬁm‘, which was a
constant prior 1o the [kemp} Heis /)/mdz’ng mu/z‘zp/f sounds moving towards proper
pronunciation, somethin g he grmz‘b/ rz‘mgg/m’ with. In ﬁm‘, the ﬁm‘ mu/z‘zp/e sound
word he added was in the taxi ride hamq ﬁom the airport ﬂﬁfr returning ﬁom Kiev.
He saw the petrol station with a car wash and suddenly pointed and said “wash.”

The last week or so bis verbal gmwt/a has reached 4 p/z,ztmu for the time bfiﬂg but
major fhﬂﬂgfr arestill ongoing as he is obvz’om/} very dz‘rp/ﬂced within /Jz'mreﬁfi but
in a positive sense. Lots ofrmmﬁ'om going onin his mouth, his distended be//)/ is now
ﬂﬂf and almost daﬁnm’, and has three rfgu/ﬂr [bowel] movements a dﬂy. He seems
to have féund a new store of energy as he is more }J}/PW than usual and we have a lot
more stim running, but this has ﬂ/w&lj/f been the norm when he goes [}Jroug/a gmwt}]
spurts and another mnﬁrmmz’on that a lot of fhﬂﬂgf is going on inside his little /704)/,

His teacher and z‘f)empz‘rtx all comment on the rhmgfr, 7ot just Z/C’Vbﬂ/!)/, but also
o his attention and wz’//mgnm 10 participate in activities, even when he 052/1’0%5/)/
cannot be bothered. There is an obvious correlation between the decline 0f bhis
/z'rtmz'ng and participation skills when he is experiencing major c}umger within
hz’mrfé{' but within a week or so he is back on fbrm p/m some.

Parental observations are anecdotal and not equal to rigorous scientific
investigations, but they arc important to document at this early stage of
therapeutic application. This next parentaccountis particularly detailed and
seemingiy objective. The account pertainstoa girl who had been largely static
with ianguage and other deveiopments over the pastyear. The giri was 4 years
old at the time of treatment.

We just hit the three-month mark and wanted to touch down and let you know
how she is doiﬂg these ﬂ’@/r ézﬁfrEm Cell zbfmpz'fr, She’s ﬂ(tml//}/ doz‘ﬂg pretty
good/ Qur ABA Supervisor sent me an e-mail with some rfumgfs z‘hcj/’zzf noted in
the past 3 months. 1 didn’t tell them about the stem cell treatment so I think their
observations are pretty unbiased. We've also noticed that her PANDAS symptoms
seemn to be almost completely gone since the stem cell [therapy]. Anyway, here are
some changes we ve noted in the past 3 months. Most of these are new changes that
her therapists have brought up so I feel good knowing that I'm not “imagining”
M)/t}zmg
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1 Signﬁmm decrease in rz'gz'dz’z‘)/, decreased 0/)5655iy£»mm])u[ri1/€ bebaviors, and
anxiety.

2 Increasein the fr')//owz'ng‘ ﬂt[mdz'ng, /ﬂnguﬂgf mm])re/)msz’on, motor
imitation skills, visual discrimination, and mzdersmndmg of ronre[)ts.

3. Increasein /aem/)z’/z’t)/ to tolerate L‘/mnges and is more msz’é/ directed/
redirected.

4. She understands the power of 74ngmge and team has seen an increase in
communicative intent and understands the back and ﬁ)r[b ()f '/Mgmgﬁ

S, Shelooks ﬁ)mmrd to her ABA sessions and has dm/e/{)ped positive
re/ﬂtz'om})i])s with the t})em])z'sz‘s.

6. Sheis s/)owmg interest in other children and seems to want to p/@/ but doesi't
know how to initiate (])rezzz'omb/ uninterested in other kids)

7 Sheis interacting more with her brother.

S0

She’s sbowz’ng much more #a‘i{m to fkmz’b/ and ﬁz’md&

9. She's drapped vanco [vancomycin), zithro [azithromycin], and nystatin
mm])/ﬁeb/ and cut clonidine and omepmzo/e doses in ]?ﬂ&[ with no regression.

10, Increase in verbal attemprs, but still very /zm%mg in expressive /Mgnge

E}Jdﬂgf&

Recently, [ have had several patients treated at clinics other than EmCell.
One clinic (located in the Dominican Republic) uses a combination of bone
marrow MSCs and adipose-derived MSCs. MSCs are highly counter—regulatory
to the immune system,” downregulating inflammation and promoting
healing. However, there is an intrinsic problem with adipose-derived MSC
therapy. Because the adipose tissuc is surgically removed from the patientusing
liposuction, the process creates awound. Stem cells naturally seck outarcas of

damage; asaresult, they would be expected to return to the wound site. Inan
attempt to minimize that problem, the clinic banks the cells for 7 to 10 days before
reinfusing the stem cells. Because it is doubtful that even 10 days are adequate

to heal the surgery site, it is difficult to know what proportion of the stem cells
later make it to the sites where we would want them to goto address symptoms
associated with autism. Despite this shortcoming, these patients have reported
some positive gains, including reduced self—stimulatory behaviors, improved

mood in some cases, and decreased gut issues in one child. So far, in the procedure
involving bone marrow and adipose—derived MSCsin combination, these patients
haven' reported any language gains or other changes.

Several other children who are my patients were treated at a Panamanian
center that apparently uses pooled or expanded umbilical stem cells. A paper
published by this group suggests thatindeed they are using expanded cord
blood racher than W ]-related mesenchymal stem cells.* These expanded
stem cells are adult—type and, depending onthe techniques used, they would
be expected to express HLA type [l surface antigens.“ What this means is
that their longevity in the body is most likely going to be short due to their
rejection by the recipient’s immune system. This type of cell (while present) is
anti—inﬂammatory; in the children with ASDs treated at the Panama clinic,
this has sometimes cqu ated to short-term gains, but no sustained benefits have
been observed. I am aware of one child wich CP who, at age 3, was treated at the
Panama clinic and showed very signiﬁcant improvement in spasticity and motor
control. This effect has been sustained for greater than 6 months.

CELL CHOICES: MSCs
Before concluding, [ want to return the discussion to adule MSCs.

Mesenchymal stem CCllS are (lCI‘lVC(l from El’lC fetal mesodermal layer. _l—lle
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In this diagram, stem cells are shown
to exert an anti-inflammatory role in
the local environment. They inhibit
the production of inflammatory
mediators such as TNF-alpha and
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Source: lyer SS, Rojas M. Anti-inflammatory effects of mesenchymal stem cells: novel concept for future therapies. Expert Opin Biol Ther. 2008 May;8(5):569-81.
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In autism, without further transformation, MSCs would be cxpected
to have a pcriphcral anti—inﬂammatory cffcct, with the potcntial to heal
the gut and quiet autoimmune reactions.

are hardy and plcntiful in both bone marrow and fat. chond their ability to
create bone, connective tissue, cartilage, and adipose, thcy are strongly anti-
inflammatory. In the laboratory, MSCs can also be biologically transformed

to become other cell lines, including neuronal. For this reason, [ expect thatin
the future these types of cells will be the resource fora variety ofdcsigncr stem
cells.®2 In autism, without further transformation, MSCs would be expected
to havea pcriphcral anti—inflammatory effect, with the potcntial to heal the gut
and quict autoimmune reactions. It would be doubtful that thcy would directly
convert to neurons and more likely that they would signal repairin the brain
with their intrinsic cellular chcmistry.:’3

POTENTIAL RISKS
We must also ask if there are any significant potcntial risks associated with using
stem cell thcrapics for the treatment of autism. This is a complcx area because
of the various protocols, multiplc cell sources, and different cell types prcscntcd
in the medical literature. First, it is hclpful to note that we are not dcaling with
the more complicatcd graft versus host type of reactions. For cxamplc, unlike
bone marrow transplants after chcmothcrapy for leukemia, where rejection is
a potcntial issue, a person with autism has an intactimmune system to prevent
graﬁ versus host reactions.
Although increased cancer risk for patients treated with both self-donated
(autologous) and donor (allogencic) stem cells has been suggested to be
a potcntial issue by some authors,* the doctors at EmCell claim that no
cancers have thus far been rcported after treatments involving up to 20 years
of follow-up. In fact, EmCell doctors have clinical observations indicatingjust
the opposite, namcly areduction in cancer-related issues after stem cell therapy.
The cancer risks appear to be limited to patients with prior chcmothcrapy for
lymphoma and leukemia or in stem cells derived from induced plu ripotent
cells.®* Most of the long—tcrm observations related to cancer are in populations
where ongoinganti-rejection drugs are bcing given, and in that population, a
signil‘icant increase in cancer risk is observed. The issues that are associated with
those scenarios dontapply to treating children with autism. In theory, ESCs
would seem to have the greatest risk of cancer, although so little work has been
done with these cells that it is hard to evaluate. One child who appearcd to have
ESCs injcctcd into his spine for an unusual and faral genetic disease dcvelopcd
bcnign tumors within the spinal canal that rcquired dccomprcssion surgcry.“
While some protocols for ASD and CP utilize the injection of stem cells into
thespine, 1 strongly encourage patients NOT to allow this procedure.
Infection transmission from contamination of the stem cell source isalso a
risk. A recent evaluation of cord blood samplcs by the American Association
of Blood Banks showed that vaginal dclivcry signiﬁcantly increased the risk
of bacterial contamination of the cord (logical) and that the rate of bacterial

contamination was at least 4 pcrccnt.37 By using blood donation standards
for any form of allogcncic transplantation, arecentreview placcd the risk
offinding a contaminated specimen at the time ohcrccning atabout 05
percent but estimated post-screening contamination at close to zero forall the
agents tested using modern screening tcchniqucs.:"8 This type of conclusion
raises the concern that notall infectious agents can be practically screened
for, though currentscreening tcchniqucs encompass all major and common
disorders. Freedom from contamination, therefore, dcpcnds largcly onthe
quality of the screening tcchniquc and the pcdigrcc (source documentation)
of the stem cells. Consumers should ask for and expect certification of the
samplc’s bactcriological (cspccially cord blood) and viral testing. Consumers
should also know where the material to be transplantcd was sourced and what
rccordkccping is maintained by the transplantation facility.

chond this, [am additionally concerned that cultured (amplificd) stem
cells grownin the lab could test clean from the source but then subscqucntly
be subjcct to additional laboratory contamination. | know with certainty that
thereisa potcntial tor alllabs to be subjcct to cell culture contamination; this
is actested to by the recent recalls of flu vaccine in New York.3? In my review of
the medical literature, apart from umbilical cord blood testing, [ could find no

publishcd reports cstimating contamination oflab—grovvn stem cells.

CONCLUSION

Where does all of this leave us? If [ put on my hacas a father of a child and
stepchild with autism (yes, [ have two boys in my life wich autism), I am lefe
with this sense: if the risks are reasonable and the finances allow it, I want to oy
cvcrything that has the potcntial to improve my boys’ health. Asa physician,

[ have read hundreds of research papers on stem cells and their potcntial to
heal as well as their unknown potcntial to do harm. All of the available choices
have challcngcs. Self-donated umbilical stem cells would be first on my list for
use with autism, but as ()fyct [ have no experience with any child with autism
receiving their own umbilical stem cells. Next, [ would select fetal stem cells
because of their potency. lfconsidcring autologous stem cells, the potcntial
flaw associated with using autologous cellsis the source of the cells: thcy are
from a child with autism who is known to be gcnctically susccptiblc. In other
words, whatever autism is, the stem cells of the autistic child did not prevent
the autism from happcning in the first placc. That might mean that autologous
stem cells lack the thcrapcutic capacity to heal the existing autistic state, yet
this question still remains to be answered. Finally, another option s donated
umbilical stem cells, which are potent, but as discussed, their survivability

is Most likcly short. In the end, when wcighing all these considerations, the
complcx decision of whether or not to use stem cells can only be made by usas
parents.

Consumers should ask for and expect certification of the samplc’s
bactcriological (cspccially cord blood) and viral testing, Consumers
should also know where the material to be transplantcd was sourced
and what rccordkceping is maintained by the transplantation facility.
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