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Disclaimer atis “Autism”
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TEXT REVISION

DSM IV Criteria for Autismm DSM IV Criteria for Autism DSM IV Criteria for Autism

—~ (O)restricted repetitive and stereotyped patterns of behavior, interestsand activities, s
manifested byatleasttwoof the following:

. encompassing preoccupation with one or more stereotyped and restricted
pattems of interest thatisabnormal either n intensity or focus
apparentlyinflexible adherence tospecific, nonfunctional routines orituals

oy . . . stereotyped and repetitive motor mannerisms (e.ghand or finger flappingor.
L Mark:d impelmentzly ;hz use of multm‘;e nonverbal behalvmvssum;asevt'--w-eve 2. Inindividualswith adequate speech, marked impairmentin the abilitytonitiate or SR SR B T )
jaze, facial expression, body posture, and gestures to regulate sodialinteraction p i o T
gaze, facial exp y p o 9 sustainaconversationwith others e v e vt e g e

- (/Atotal of sx (or more) itemsfrom (A), (B), and (C), with at least two from (A), and one: - (B)quali
© i

eachfrom (B) and (C) followin
1. Delayin, ortotal lackof, the development of spoken language (not accompanied

byan attempttocompensate throughaltemative modes of communicationsuchas
gesture ormime)

tativeimpairmentsin communication as manifested by atleastone of the
g

~ (A)qualitative impairmentin social interaction, as manifested byt least twoof the
following:

- () Delaysor abnormal functioningin at least one of the following areas, with onsetprior
toage 3 years:
— (A)socialinteraction
(B) language asused in social communication
(©)symbolicorimaginative play

2. Failure todevelop peer relationships appropriateto developmental level. 3. Stereotypedand repetitive use of language or idiosyneraticlanguage

3. Lack of spontaneous seekingtoshare enjoyment, interests, orachievementswith Lack of varied, spontaneous make-believe play or social imitative play@ppropriate
other people, (e.g., byalackof showing, bringing, or pointing outobjectsof: todevelopmentallevel
interesttoother people)
4. Lack of social or emotional reciprocity (note:in the description, itgivesthe 7 <IN Thadisturbencs s fot betieraxountanforby RetE Deopleros i)
) . Disintegrative Disorder
followingas examples: not actively participating in simple social play orgames,
preferringsolitary activities, orinvolvingothersin activities onlyastoolsor
“mechanical"aids)

DSM IV Criteria for Autism Question: p E D l AT R I C S
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¢ What is included in the criteria: Why then, when studies evaluate the
— Gastrointestinal Symptoms effectiveness of the GF/CF diet, is the DSM-IV Evaluation, Diagaosis, and Treatment of Gastrolutestinal Disorders in

Individuals With ASDs: A Consensus Report
11, George J. Fuchs, [11, Glenn T. Furuts, Joseph

+ Food intolerances, picky eating, aversions - 0
" Timothy Buie, Daniel B. Campbel
« Food allergies criteria used as a measure? Levy, Judy VandeWater, Agnes I Whitaker, Dan Atkins, Margaret L_ Bauman,
H ipati A udet, Edward G. Carr, Michael D. Gershon, Susan L. Hyman, Fipop
Constipation Jirapinyo, Harui Jyonouchi, Koorosh Kooros, Rafail Kushak, Par Levit, Susan E.
* Diarrhea Levy, Jeffery D. Lewis, Katherine F. Murray, Marvin R. Natowicz, Aderbal Sabra,
. il Barry K. Wershil, Sharen C. Weston, Lonnie Zeltzer and Harland Winter
Pcslerlng . ) i 010;125:51-S18
~ Walkingontoes, leaningoverarms of chairs, couches, etc. DO 10,1542 peds 2009- 1375C
« TheVAST majority of children with Autism, however, have the
above symptoms.
+ HorvathKetal. Gastrointestinal abnormalitiesin children with autistic disorder. JPediatr. 1999
v 85(0) 358 5% i da panel of experts that reviewed the currentliterature on Gl disease and autism

= Horvath K, Perman JA. Autismand gastrointestinal symptoms. Curr Gastroenterol Rep. 2002
una(3)25 sfortreatment 2




Consensus Report Gl and Autism

« Agreementwas made that there was to
formulate guidelines.
— The focuswas turned to creating consensus statements to direct and
focus future research and treatment.

+ 23 consensus statements, which were summarized into key take away
messages in the paper.

My Take Away Message

« Tosay that we prescribe the GF/CF diet for “Autism™
is an oversimplification of our evaluation, decision
making, and treatment processes.

— Comparable to a mechanic fixing one car part over and overagain
rather than opening up the car's hood, running needed diagnostic
tests, and fixing the specific problems identified.

Why use a GF/CF diet in Autism

« Theories:
1. Opioid excess theory and DPP-IV deficiency
2. Chronic Inflammation from:
* Allergies(IgE, 1gG)
«  Toxicity
« ChronicInfections
3. PresentResearch and Practice

«  Zonulin molecule and increased intestinal
permeability

« CerebralFolate Receptor Autoantibodies

Consensus Report Gl and Autism
Take Away Messages

. Individualswith ASDswhose families 5. IfapersonwithasASD ison a restricted
reportGlsymptomswarranta thorough diet, professionalsupervision canfielpto
Glevaluation. identifyand treat nutritional inadequacy.

. Allofthe common Gl conditions . Integratingbehavioral and biomedical
encountered byindividualswith typical appro n be advantageousin

jcdevelopmentare also present conceptualizingthe role of painasa
individualswith ASDs. settingeventfor problembehavior,

. The communication impairments facilitating diagnosis, and addressing
characteristicof ASDs may lead to unusual residual pain symptoms toenhance
presentations of Gl disorders, including quality of life.
sleepdisturbancesand problem . Geneticassaysshould be included as part
behaviors. ofthe datato be collectedinfesearch

. Caregiversand healthcare professionals protocols. Atpresent, thereare
should be alert tothe presentation of inadequat ishacausal role
atypical signsof common Gl disordersin
patientswith ASDs. abnormalities, orfood allergiesinASDs

Why use a GF/CF diet in Autism

« Balancing clinical judgementand research

— Evidence-based medicine
« Anectdotal evidence
— Overwhelmingly positive
— 2009 ARI (Autism Research Institute) survey
» 69% of patients on GF/CF diet reported significant
improvement
» Only 3% got worse
* Research
— Many theories discussed, but the majority of the resultswere
mixed and/or the strength of the study was small.
~ Consensus statement #12. More studies needed with better
design to create more reproducible results.

Opioid Excess Theory

Origins from the 1960's research by Curtis Duhan

— Speculated that the low incidence of schitzophreniain certain South
Pacific Island societies was a result of diet low inwheat and milk based

Dr. Jack Panskeep (1979)

— Showed similar association between this type of diet and autism
Dr. Kalle Reichelt (1991,2003,2009)

— Autistic children had elevated levels of peptides in their urine

(including gliadomorphin and casomorphin) not found in urineé of non-
autistic children

— Bothare incomplete broken down peptides from gluten and casein
proteins. They are very similar in structure to opioid molecules.

— These findings led to the Opioid excess theory
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Media’s Take Away Message

jets Do Not Help Autism- CBSNews |AWLUARTA(AEIT/012

Problems Not More Common

Says No Proof Special Diets Help
ASDswhorespond to dietary interJ N R IBIT-Y S Y

Panel finds no evidence that restricted

diets help autistic children, but some

parents disagree- NY Daily News portthe use of a casein-free diet, agluten-free

diet, orcombined gluten-free, casein-free (GFCF) dietas aprimary treatmentfor
individuals with ASDs.

Gl symptoms and Autism

« Increased incidence of Gl symptoms in Autistic
children

Casomorphins/Gliadorphins

Neuronal Receptors for Casein and Gliadin Peptides

Casen Proin Gl Prfen

lo] Neuron

ot Space
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Casamoprin
54

Casomorphin: tyr-pro-phe-pro-aly-prote  Blood [l Brain
st ticasde . Binding to G-protein

Opioid Recepors
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Opioid Excess Theory
DPP-IV Enzyme

« Alan Friedman Ph.D (2000)

— Chemistfor Johnson & Johnson
+ Pioneered studies into the potential role of Dipeptidyl Peptidase (DPP-1V)
enzyme deficiency in autism.
Enzyme responsible for breaking down casomorphins and gliadomorphins
is seemingly absent in patientswith autism.
Theorized that there was a genetic deletion or environmental factor that
was responsible for the lack of DPP-IV.

Opioid Excess Theor ChronicInflammation
« Alan Friedman Ph.D (2000)
— Also found two other mu-opioids in the urine of
autistic children
« Dermorphin & Deltamorphin Il
« Found on the skin of poison-dartfrogs in South America
« Poison theorized to be from bacteria on the skin of the

The gene responsible for this enzymeis distal to other suspected genes

frogs, not the skin itself.
and s expressed in the kidney, small intestine, liver, and on the surface of - ] ,
WBC (Cnga) & « Same bacteria theorized to be presentin the guts of
autistic children

Chronicinflammation of the small intestine in
autistic patientsis well documented and confirmed
in the consensus report.

The causes are debatable, but research suggests that
underlying conditions may contribute, such/as:

— Food allergies (IgE, 19G)

— Toxicity (Heavy metal, Pesticides, MSG)

— Chronic Infections (Bacterial/fungal overgrowth, viral,
parasitic)

Food Allergens Food Allergens Food Allergens

« Immune-mediated reactions — * IgEvs. IgG

— Food allergy- IgE mediated Hoptic — Symptoms of IgE vs. IgG mediated food allergy/sensitivity reactions

+ Cantriggersigns and symptoms suchas digestive probles, ivesor - i - TgE reaction 19G reaction

swollen airways. In some people, a food allergy can cause severe
symptomsor even a life-threatening reaction known as anaphylais TreFrame R et Cantake upto three days

— Food Sensitivities- IgG mediated piratory Wh hing,  Rhiniti ts, Asth

5 o N o i | tightness of the throat
+ Associated withincreased intestinal permeability allowing larger peptides Ted -
to pass through the intestinal epithelium. The blood IgG antibodies do / i Sl

not recognize the larger peptides as nutrients and attack themas
invaders.

Hives, reddening,tch
lipsand/or eylids
Neurologic Headach i

Urt
rashes
Headach

hyperactivity

vomiting,
diarrhea

vomiting,
diarrhea, constipation, colic

jointach taches, weaks
myalgias

Adapted from the En

Toxicity Toxicity Toxicity

“Neurotoxic Brainstem Impairment as Proposed Threshold .
Eventin Autistic Regression” McGinnis WR, Miller VM, Audya T and
EdelsonS. CRC Press 2009

Features of regression + The CVO (Circumventricular organs)
1. Vocalization loss = ERSIELSID
. " . — « Pineal gland
Acquiredwords or babbling (29%/9% Lor ) ot e
— Intriguing phenomenon of autistic regression 2 Soclgl fungtlon I°§5 Y Subfornicaliargan
i - : +  Attimes with vocalization loss (Goldberg 2003) Areapostrema
lely recognized in the ASD community X e zaton o W
Usualy presents at 18-24 months 3. Gastrointestinal impairment Organum vasculosum of the
Relatively rapid: days or weeks (Madsen 2004; Goldberg 2004) lamina terminalis.
Earler problems in some chidren Radiographic fecal loading or megacolon (100%. Torrente 2002) The intermediate and neural
Bubkediicuencesieshuhlas by Reflux esophagitis (69%. Horvath 1999)

lobes of the pituitary are
sometimes included.
Enterocolitis (88%. Wakefield 1998, 2002)




Toxicity

« Toxins that preferentially injure the CVO
1. Inorganic Mercury (Hg)
2. Cadmium
3. MSG
4. Paraquat

+ Interesting fact: Dr. Bernard Rimland (founder of ARI) spoke about
the importance of the brainstem as far back as
1964!

Chronic Infections- Literature

Infections

«  Biller A, Katz A, Flores AF; Buie TM, Gorbach SL. Treatmentof recurrent Clostridiumdifficile
colitiswith actobacillus GG. J Pediatr Gastroenterol Nutr. 1995 Aug:21(2):224-6,

« Billoo AG, Memon MA, Khaskheli A, etal. Role of probiotic Saccharomyces boulardiin
managementand prevention of diarrhea. World)Gastroenterol. 2006;12:45574560.

« sandler RH, etal. Short-term benefitfromoral vancomycin treatmentof regressive-onset
autism. ) Child Neurol. 2000 ul:15(7):429.

« Macabe DF, Neurobiologicaleffects of intraventricular propionicacid n rats:possible role of
shortchain fatty acids on the pathogenesisand characteristics of autismspectrumaisorders.
Behav Brain Res. 2007 Jan 10;176(1):149-69

« Finegold SM, Molitoris D, Song, etal. 2002. Gastrointestinal microflorastudiesinlate-onset
autism. Cin Infect Dis 35(suppl 1:56-516.

« Jefferys. Meyers, i D Enrenpreis and Robert M. Craig. Smallintestinal bacterial vergrowth
syndrome Current Treatment Optionsin Gastroenterology, 2001, Volume 4, Number 1, Pages 7~
14

New Resea

Alessio Fassano
« Director, Center for Celiac
Research; Director, Mucosal
Biology Research Center
 University of Maryland
School of Medicine
For the past 20 years, has been
studying the effects of gluten and toxins on the
permeability of small intestine.

Toxicity

« Dorsal Vagal Complex
- Partofthe CVO

consumption of water
food aversions
» cravingc
* Nucleus Tractus Solitarius
~ Social Behavior
~ Mood/Emotion
~ Seizure activity

gal Nucleus
Esophageal sphincter

- Speech
~ Heart Rate

Chronic Infections

Overgrowth can be from:

— Acuteillness

— Antibiotic use

— Allergens

— Food poisoning

— Live virus bypassing the innate immune system
and causing inflammation in the epithelial mucosa

Zonulin and Gluten resea

Zonulin, anewly discovered modulator of intestinal
ermeability, and its expression in coell
A S wrm

Current Approaches to Diagnosis and Treatment of Celiac
Disease: An Evolving Spectrum

ALESSIO FIS2NO* and CARLO CATASSI®

GUL2001;49:159-162 d0i:10.1136/gUt.A0.2.159 | coiir e - HAAEIAE
~Leading article Early effects of gliadin on enterocyte
Intestinal zonulin: open sesame! intracellular signalling involved in

A Fasano intestinal barrier function
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Chronic Infections

Overgrowth of pathogenic florawithin the intestines
and/or invasion of pathogenic microbes from outside
the body

— Bacteria

— Yeast

— Viruses

— Parasites

Present Research and Practice

« Based on both the collective experience of

practitioners and anecdotal evidence supplied by
parentsindicate that the GF/CF diet is beneficial for

the underlying conditions manifesting as “autism.”
— 2009 survey by Autism Research Institute reported:

+ 69%of parents stated their child improved on the GF/CF diet
+ 3%of parents stated theirchild got worse on the GF/CF diet

Zonula Occludens

« Toxinisolated from Vibrio Cholerae

— Led to the discovery of a molecule, named zonulin, that is
involvedin the permeability of intercellular tight junctions
of epithelial and endothelial barriers of the smallintestine

— Itis a “key” to the door that opens the tight junctions
betweencells in the intestine that keep large molecules
from entering the bloodstream.



Zonulin and Intestinal Permeability

S
Indigestible > LEAKY SMALL INTESTINE
juin 3 In most peaple,lnks Known as
Tagmen —2 tight]unctions “glue” ntestnal
S clls together I those with
celac disease, the junctions
come apart, allowing alarge
amount of indigestibl gluten
fragments toseep o
underlying tssue and incite

celac disease butalso other
autoimmune disorders involing
unusually permesble ntestines.

New Research: Cerebral Folate
Receptor Autoantibodies

 Dr. Edward Quadros- SUNY University
— Authored papers with Dr. Vincent Ramaekers

« Showing the presence of high affinity blocking
autoantibodies to the passage of folate across the Blood-Brain
barrier

« Eventhough the serum folate level was normal, the CSF level was
deficient, leading to cerebral folate deficiency

+ Demonstrated an inverse relationship between elevation in
autoantibodies and decreased SMTHF

“AMilk-Free Diet Downregulates Folate Receptor
Autoimmunityin Cerebral Folate Deficiency Syndrome™
Ramaekers VI, Sequeira M, Blaw N, Quadros EV, Dev Med, & Child Neu, [2008]50;346-352
« Studydemostrated a correlationin increasein folate
blockingautoantibodies and milk consumption.

— Two groups (24 total, 10 also dx with ASD) with Cerebral Folate
Deficiency were split into two groups

onths)

12-24months)

Zonulin and Intestinal Permeability

THE INSIDE STORY

Graph‘anapled from Scientific American August 2009

Cerebral Folate Deficiency/Folate
Receptor Autoantibodies

A milk-free diet Folate Receptor Alpha Defect Causes Cerebral Folate
downregulates folate | Transport Deficiency: A Treatable Neurodegenerative

receptor autoimmunity| Disorder Associated with Disturbed Myelin Metabolism

in cerebral folate BT Sl Dl IR S W s D o S

deficiency syndrome fgamerm e tam e Ei

Cerebral Folate deficiency and CNS

y Ip
G . e, Ve TR, et . Qi

Folate Receptor Autoimmunity and Cerebral
Folate Deficiency in Low-Functioning Autism

with Neurological Deficits Autoantibodies to Folate Receptors

ae a yiera M., Nassorge M.C., Quadr in the Cerebral Folate Deficiency Syndrome

Results

~Introduction of Folinic Acid g rting dose, adjusted to 0.4-2.5mg;

dependant on response to therapy and CSF concention. Continued for 7 months
prior to dietary intervention.

- All participants CSF SMTHF levels improved with folinic acid supplement.
- However, the autoantibodies did not decrease.
- significant clinical improvement in 6 out of the 10 patientswith autism also
observed, including improvement n regardto:
« Attention
+ Communication
. ereotypes

was prior to any diet change.
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Zonulin Mechanism

« Graph adapted from Fasano, 2002

Blood Brain Membrane

W—
Co  9)
i er s N ey = |

Basal membrane.

Tight junction

Results

After MILK-FREE diet introduced, autoantibodies retested from 3-13 months while pt.
till on diet.
- Blocking antibodies reduced from baseline avg. of 2.08to 0.35 (p=0.012)
-7 of the 12 on the diet had levels below detectable range.

- Of the Autistic patients, there was continued and even more significant
improvement in;
ere ataxia- resolved
- Irritability, marked unrest- significantly improved

*Same symptoms on pts. not on milk free diet did not see significantimprovements*



Cerebral Folate Deficiency and
Mitochondrial Dysfunction
+ Rossignol DA, Frye RE Mitochondrial Dysfunction in Autistic Spectrum

Disorders: a systematic review and meta-analysis, Mol Psychiatry. (2011)
Jan 25 [Epub ahead of print]

— Dr.Rossignol and Dr. Frye note that Cerebral Folate Deficiency is one of
the many conditions that contribute to mitochondrial dysfunction.

Conclusion

« Our children deserve better then a mixture of studies
that are missing the target.

— Stop measuring one intervention for a specific component of Gl
pathology toimproving the global behaviors of autism:

« Inorderto hit the target, however, it must be
identified as such.
AUTISM IS A MEDICAL DISORDER, NOT A
MENTAL DISABILITY

Conclusion

« Research into the medical conditions associated with
the DSM-IV definition of autism are headed in new
and exciting directions

— Zonulin- Mediated Tight Junction Intestinal Permeability
— Cerebral Folate Deficiency

— Folate Receptor Autoantibodies

— Mitochondrial Dysfunction
These are just a few of the new conditions being
identified showingimprovement with dietary
interventions
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Conclusion

« Asthese conditions are better understood, research
will identify biomarkers that can then be quantified
reliably.

Treatments can then be initiated specifically toward
these biomarkers and followed for progress.
Thatwill, in turn, improve the characteristics
associated with these conditions that are defined by
the checklist known as




