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beco e o e c t ca e e object e sa ety a d
efficacy are lacking. 

• Cost analysis of intervention should include time 
stress and money.stress and money.
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• We must define individual needs,• We must define individual needs,We must define individual needs, 

issues and pathologies.
• Assists the selection of proper

We must define individual needs, 
issues and pathologies.

• Assists the selection of properAssists the selection of proper 
treatment instead of trial and error and 
shotgun approaches. 

Assists the selection of proper 
treatment instead of trial and error and 
shotgun approaches. g pp

• Monitors efficacy of interventions
– When are we done treating

g pp
• Monitors efficacy of interventions

– When are we done treatingg
– Did we give enough or too much treatment
– Evaluation of possible side-effects

g
– Did we give enough or too much treatment
– Evaluation of possible side-effects



OXIDATIVE STESSOXIDATIVE STESSOXIDATIVE STESSOXIDATIVE STESS
• Urine• Urine
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• Blood
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Life Sci. 2004 Oct 8;75(21):2539-49.)
– Ammonia and Lactate (Filipek et al. J Autism 

D Di d 2004 D 34(6) 615 23 )Dev Disord. 2004 Dec;34(6):615-23.)
– Reduced Glutathione or GSSG - if available.

Dev Disord. 2004 Dec;34(6):615-23.)
– Reduced Glutathione or GSSG - if available.



IMMUNOLOGICAL (ref later)IMMUNOLOGICAL (ref later)
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• Antibody and PCR testing for HHV6, EBV, CMV, 
Chlamydia and Mycoplasma

y
• Antibody and PCR testing for HHV6, EBV, CMV, 

Chlamydia and Mycoplasma













Measurements of eosinophil activation 
before and after food challenges inbefore and after food challenges in 
adults with food hypersensitivity.
van Odijk J et alvan Odijk J et al

Int Arch Allergy Immunol. 2006;140(4):334-41. 

D t t f Cli i l N t iti F lt f M di i S hl k A dDepartment of Clinical Nutrition, Faculty of Medicine, Sahlgrenska Academy 
at Goteborg University, Gothenburg, Sweden.
RESULTS: Patients with IgE-mediated food allergy had 
increased levels of F EPX compared to controls and tendedincreased levels of F-EPX compared to controls and tended 
to have lower serum levels of eotaxin compared to non-allergic 
patients and controls. Reported symptoms, abdominal pain, 
distension flatulence and nausea were similar in the allergicdistension, flatulence and nausea were similar in the allergic 
and non-allergic patients. CONCLUSION: The results 
strongly indicate that eosinophils are activated in the 

t i t ti l t t f f d ll i ti t b t t igastrointestinal tract of food-allergic patients but not in 
patients with non-allergic food hypersensitivity. 
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The Methylation and Transsulfuration Pathways Provide the 
Reduced Glutathione (GSH) to Repair Oxidative Damage
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• Measles Virus: No commercially reliable testing 
available at this time.

• Immune Markers: TNF alpha cytokines

• Measles Virus: No commercially reliable testing 
available at this time.

• Immune Markers: TNF alpha cytokines• Immune Markers: TNF alpha, cytokines, 
neopterin, autoantibodies. (Pediatr Neurol. 2007 
Jun;36(6):361-5.)

• Immune Markers: TNF alpha, cytokines, 
neopterin, autoantibodies. (Pediatr Neurol. 2007 
Jun;36(6):361-5.)( ) )

• CSF Methylfolate in some rare cases: (J Autism 
Dev Disord. 2008 Jul;38(6):1170-7.)

( ) )
• CSF Methylfolate in some rare cases: (J Autism 

Dev Disord. 2008 Jul;38(6):1170-7.)



Chez et al. Pediatric Neurology: 2007;36:361-365.
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• Blood: 

P k d E th t Mi l d T i
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– Fractionated Porphyrins (ref later)
– If porphyrins elevated or history strongly 

suggestive get post chelation challenge = 6suggestive  get post-chelation challenge = 6 
or 24 hour urine toxic metal assay
suggestive  get post-chelation challenge = 6 
or 24 hour urine toxic metal assay
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Regressive Autism VariantRegressive Autism VariantRegressive Autism VariantRegressive Autism Variant

• Colton Snyder• Colton SnyderColton Snyder
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My Clinical Concept of Colton’s Medical ProblemsMy Clinical Concept of Colton’s Medical ProblemsMy Clinical Concept of Colton’s Medical ProblemsMy Clinical Concept of Colton’s Medical Problems
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• Hospitalized 5/26/98
• See my report Jan 29,  2001 (P Ex 1) 
• Strongly Favorable Response to IVIG

I t ti l B ( ) MV RNA CSF ( ) MV RNA Bl d ti• Intestinal Bx (+) MV RNA, CSF (+) MV RNA, Blood negative. 
• Detection of Measles Virus Genomic RNA in Cerebrospinal Fluid of 

Children with Regressive Autism: a Report of Three Cases. 
Bradstreet et al, Journal of American Physicians and Surgeons.

• Intestinal Bx (+) MV RNA, CSF (+) MV RNA, Blood negative. 
• Detection of Measles Virus Genomic RNA in Cerebrospinal Fluid of 

Children with Regressive Autism: a Report of Three Cases. 
Bradstreet et al, Journal of American Physicians and Surgeons., y g
Volume 9 Number 2 Summer 2004

, y g
Volume 9 Number 2 Summer 2004
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Yeast MetabolismYeast Metabolism
http://biochemie.web.med.uni-muenchen.de/Yeast_Biol/03%20Yeast%20Metabolism.pdf



Potential Relationship of Anerobes 
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Potential Relationship of Anerobes 
d A b V i Yand Aerobes to Various Yeastand Aerobes to Various Yeast

http://biochemie.web.med.uni-muenchen.de/Yeast_Biol/03%20Yeast%20Metabolism.pdf
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Lost Weight After MMRLost Weight After MMRgg



Diagnostic EvaluationDiagnostic EvaluationDiagnostic EvaluationDiagnostic Evaluation



Language DeficitLanguage DeficitLanguage DeficitLanguage Deficit



Diagnostic Elements of ASDDiagnostic Elements of ASDDiagnostic Elements of ASDDiagnostic Elements of ASD
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Intestinal immune changes lead to Intestinal immune changes lead to 
increased intestinal permeabilityincreased intestinal permeability
Ab l l t lAb l l t lAbnormal lactulose
absorption can be measured 
in the urine after a standard 
oral dose in many children

Abnormal lactulose
absorption can be measured 
in the urine after a standard 
oral dose in many childrenoral dose in many children 
with autism. 
Acta Paediatr. 1996 
Sep;85(9):1076-9.

oral dose in many children 
with autism. 
Acta Paediatr. 1996 
Sep;85(9):1076-9.Sep;85(9):1076 9.Sep;85(9):1076 9.



Terminal Ileum RNATerminal Ileum RNATerminal Ileum RNATerminal Ileum RNA



PERSISTENT ILEAL MEASLES VIRUS in a Large Cohort of Regressive PERSISTENT ILEAL MEASLES VIRUS in a Large Cohort of Regressive 
Autistic Children WITH ILEOCOLITIS AND LYMPHONODULAR Autistic Children WITH ILEOCOLITIS AND LYMPHONODULAR 

HYPERPLASIA:HYPERPLASIA: ReVisitationReVisitation of an Earlier Studyof an Earlier StudyHYPERPLASIA: HYPERPLASIA: ReVisitationReVisitation of an Earlier Studyof an Earlier Study

June 1stJune 1st--3rd , 2006 (IMFAR),  Montreal,3rd , 2006 (IMFAR),  Montreal,

Walker, S.J., Walker, S.J., HepnerHepner K., Segal, J., & K., Segal, J., & KrigsmanKrigsman A., Department of A., Department of , J ,, J , pp , g , J ,, g , J , gg , p, p
Physiology & Pharmacology, Wake Forest University School of Physiology & Pharmacology, Wake Forest University School of 
Medicine, WinstonMedicine, Winston--Salem, NC 27101 USASalem, NC 27101 USA

Methods:Methods: Patients who had been diagnosed with autism and who were Patients who had been diagnosed with autism and who were 
f d t di t i t t l i t f l ti f hf d t di t i t t l i t f l ti f h i GIi GIreferred to a pediatric gastroenterologist for evaluation of chrreferred to a pediatric gastroenterologist for evaluation of chronic GI onic GI 

symptoms were eligible to participatesymptoms were eligible to participate……Terminal ileum (TI) biopsy Terminal ileum (TI) biopsy 
tissue was assayed by RTtissue was assayed by RT--PCR for the presence of measles virus RNA PCR for the presence of measles virus RNA 
and PCRand PCR--positive samples were sequenced.positive samples were sequenced.p p qp p q

Results:Results: Medical and clinical data have been collected for >275 patientsMedical and clinical data have been collected for >275 patients
who fit the study inclusion criteria. PCR analysis on TI biopsy who fit the study inclusion criteria. PCR analysis on TI biopsy tissue tissue 
from an initial 82 patients showed that 70 from an initial 82 patients showed that 70 (85%) were positive for (85%) were positive for 
th F nthe F gene pli nampliconthe F gene the F gene ampliconamplicon. . 

Conclusions:Conclusions: Preliminary results from this large cohort of pediatric Preliminary results from this large cohort of pediatric 
autistic patients with chronic GI symptoms confirm earlier findiautistic patients with chronic GI symptoms confirm earlier findings of ngs of 
measles virus RNA in the terminal ileum and support an associatimeasles virus RNA in the terminal ileum and support an associationonmeasles virus RNA in the terminal ileum and support an associatimeasles virus RNA in the terminal ileum and support an association on 
between measles virus and between measles virus and ileocolitisileocolitis /LNH.  (personal /LNH.  (personal communcationcommuncation
with the lead author indicates all strains are vaccine related ewith the lead author indicates all strains are vaccine related except one xcept one 
which is both WT and vaccine type.which is both WT and vaccine type.





CSF Measles RNACSF Measles RNACSF Measles RNACSF Measles RNA



Intern Med 2005 Nov;44(11):1204 5
IVIG Responder

Intern Med. 2005 Nov;44(11):1204-5
Yokoyama T, et al First Department of Internal Medicine, Tokyo Medical 
University, Tokyo.











“Parents and physicians also 
reported an improvement in p p
autistic behaviors in 21/27 
children, and one child had
reported improvement in autistic 
features without improvement in 
recurrent infections.”



Medical therapy = mostly IVIG
R l d i R k bl R

Medical therapy = mostly IVIG
R l d i R k bl RResulted in Remarkable RecoveryResulted in Remarkable Recovery



Medical therapy =  IVIG, Dysbiosis 
Th d S i l Di
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Th d S i l DiTherapy and Special DietTherapy and Special Diet



Medical Therapy
R k bl R

Medical Therapy
R k bl RRemarkable RecoveryRemarkable Recovery
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Metronidazole (Flagyl) Kills All Clostrida at 
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As noted earlier with immune activation comes As noted earlier with immune activation comes 
oxidative stress: Isoprostane level was 3x 
greater than normal
oxidative stress: Isoprostane level was 3x 
greater than normal



Immune/Gut Case male age 3Immune/Gut Case male age 3Immune/Gut Case male age 3Immune/Gut Case male age 3



Increased excretion of a lipid 
peroxidation biomarker in autism.
Ming X, Stein TP, Brimacombe M, Johnson WG, Lambert GH, Wagner GC.
Department of Neurosciences UMDNJ-New Jersey Medical School

Prostaglandins Leukot Essent Fatty Acids. 2005 Nov;73(5):379-84. 

Department of Neurosciences, UMDNJ New Jersey Medical School, 
Newark, 07103, USA. 
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F d i d ACAI i 420Freeze dried ACAI is > 420Freeze dried ACAI is > 420



Immune/Gut Case male age 3Immune/Gut Case male age 3Immune/Gut Case male age 3Immune/Gut Case male age 3
• Treatment options (in addition to GFCF)• Treatment options (in addition to GFCF)p ( )
• Tappering dose of prednisolone (steroids) over 5 

weeks
• Probiotics = good bacteria

p ( )
• Tappering dose of prednisolone (steroids) over 5 

weeks
• Probiotics = good bacteria• Probiotics = good bacteria
• Antifungal = Fluconazole, and others in class or 

Nystatin or Amphotericin 

• Probiotics = good bacteria
• Antifungal = Fluconazole, and others in class or 

Nystatin or Amphotericin y p
• Vancomycin = antibiotic (gut specific not 

absorbed orally) or Metronidazole or 
Nitazoxanide (Alinia™)

y p
• Vancomycin = antibiotic (gut specific not 

absorbed orally) or Metronidazole or 
Nitazoxanide (Alinia™)Nitazoxanide (Alinia ) 

• ACAI 1 scoop twice daily as antioxidant.
• Remarkable turnaround within the first 2 weeks

Nitazoxanide (Alinia ) 
• ACAI 1 scoop twice daily as antioxidant.
• Remarkable turnaround within the first 2 weeks



Allergic Component to Allergic Component to 
Inflammation in GutInflammation in Gut



Gut Immune Issues with Significant 
All i C t A 21

Gut Immune Issues with Significant 
All i C t A 21Allergic Component: Age 21moAllergic Component: Age 21mo





Do Enzymes Work for Food Allergy? Maybe Not

Role of pepsin in modifying the allergenicity of 
bhetki (Lates calcarifer) and mackerel 
(Rastrelliger kanagurta) fish(Rastrelliger kanagurta) fish.

Indian J Biochem Biophys. 2007 Apr;44(2):94-100. 

Mondal G, Chatterjee U, Samanta S, Chatterjee BP , j , , j

Department of Biological Chemistry, Indian Association for the Cultivation of 
Science, Jadavpur, Kolkata 700 032, India. 

The effect of pepsin digestion on the allergenicity of raw and thermally processedThe effect of pepsin digestion on the allergenicity of raw and thermally processed 
(boiled and fried) fish muscle extracts of two widely consumed fishes bhetki 
(Lates calcarifer) and mackerel (Rastrelliger kanagurta) was studied. Sere were 
collected from 110 patients who were hypersensitive to fish, as evidenced by their 
clinical history, symptoms and positive skin-prick test results. The various 
extracts after digestion with pepsin at different times of incubation were tested for 
specific IgE-binding activity by ELISA and immunoblotting with patients' sera. 
All the extracts of both the fishes retained their allergenicity as evidenced by 
ELISA and immunoblotting. Results showed that raw as well as thermally 
processed allergens of both the fishes maintained strong allergenicity even afterprocessed allergens of both the fishes maintained strong allergenicity, even after 
digestion with pepsin for different time periods. The study revealed that the fish 
proteins played an important role in manifestation of allergy, due to their stable 
structure, which was retained even after pepsin and heat treatment. 



Very Difficult but Not Impossible to Remove Allergy 
from Food with Predigestion g

Evaluation of the residual antigenicity of dairy 
whey hydrolysates obtained by combination of 
enzymatic hydrolysis and high-pressure treatment.

J Food Prot. 2006 Jul;69(7):1707-12. 

Peñas E, Restani P, Ballabio C, Préstamo G, Fiocchi A, Gomez R. 

Department of Science and Technology of Plant Food, Instituto del Frío, c/José 
Antonio Nováis 10, 28040-Madrid, España. elenape@if.csic.es 

Dairy whey was hydrolyzed for 15 min with five food-grade enzymes (Alcalase, 
Neutrase, Corolase 7089, Corolase PN-L, and Papain) at atmospheric pressure 
(0 1 MP ) d i bi ti ith hi h (HP) t 100 200 d 300 MP(0.1 MPa) and in combination with high pressure (HP) at 100, 200, and 300 MPa, 
applied prior to or during enzymatic digestion. The peptide profile of the 
hydrolysates obtained was analyzed by sodium dodecyl sulfate-polyacrylamide 
gel electrophoresis (SDS-PAGE), and their residual antigenicity was assessed by 
immuno-blotting with anti-beta-lactoglobulin monoclonal antibodies and the sera 
from pediatric patients allergic to cow's milk proteins Moreover to evaluate thefrom pediatric patients allergic to cow s milk proteins. Moreover, to evaluate the 
presence of residual trace amounts of casein in bovine whey hydrolysates, 
immunoblotting with anti-cow's milk protein polyclonal antibodies was 
performed. On the contrary, no residual immunochemical reactivity associated 
with beta-lactoglobulin was observed in the hydrolysates obtained by Alcalase 
and Neutrase under HP, and none was observed in any of the hydrolysis productsand Neutrase under HP, and none was observed in any of the hydrolysis products 
obtained by Papain. The presence of traces of casein was not significant. These 
results suggest that HP combined with selected food-grade proteases is a 
treatment that can remove the antigenicity of whey protein hydrolysates for their 
use as ingredients of hypoallergenic infant formulae. 



Do Probiotics Reduce Atopic Symptoms?
Maybe Notaybe ot

Allergy in marathon runners and effect of 
Lactobacillus GG supplementation on allergic 
i fl kinflammatory markers.

Respir Med. 2007 Jun;101(6):1123-31. Epub 2006 Dec 29.  

Moreira A, Kekkonen R, Korpela R, Delgado L, Haahtela T.

Laboratory of Immunology, Faculty of Medicine, University of Porto, Porto, 
Portugal. andremoreira@med.up.pt 

OBJECTIVE: We studied the prevalence of asthma and allergy in non-elite 
marathon runners and investigated the effects of probiotic supplementation on 
allergic inflammatory markers. METHODS: Asthma and allergies were surveyed 
by questionnaire, and blood eosinophils, serum eosinophil cationic protein (ECP), 
total IgE, and Phadiatop were measured in 141 Finnish marathon runners who 
took part in the Helsinki City Marathon. They were also randomized to receive 
either Lactobacillus GG (LGG) or placebo during the 3 months of the pollen 
season prior to the marathon. RESULTS: No differences in changes were seen 
between groups receiving LGG or placebo CONCLUSION: LGGbetween groups receiving LGG or placebo. CONCLUSION: LGG 
supplementation did not prevent the increase of allergic markers during the pollen 
season, or the eosinopenia induced by the marathon. 



Probiotic effects on faecal inflammatory markers 
and on faecal IgA in food allergic atopic 
eczema/dermatitis syndrome infantseczema/dermatitis syndrome infants.

Pediatr Allergy Immunol. 2005 Feb;16(1):65-71. 

Viljanen M, Kuitunen M, Haahtela T, Juntunen-Backman K, Korpela R, 
Savilahti E.

The Skin and Allergy Hospital, University of Helsinki, Helsinki, Finland. 
mirva.viljanen@hus.fi 

Probiotic bacteria are proposed to alleviate intestinal inflammation in infants with 
atopic eczema/dermatitis syndrome (AEDS) and food allergy. In such infants we 
investigated effects of probiotic bacteria on faecal IgA, and on the intestinal 
inflammation markers tumour necrosis factor-alpha (TNF-alpha), alpha1-
antitrypsin (AT), and eosinophil cationic protein (ECP). A total of 230 infants yp ( ), p p ( )
with AEDS and suspected cow's milk allergy (CMA) received in a randomized 
double-blinded manner, concomitant with elimination diet, Lactobacillus GG 
(LGG), a mixture of four probiotic strains (MIX), or placebo for 4 wk. Four 
weeks after treatment, CMA was diagnosed with a double-blind placebo-
controlled milk challenge. Faecal samples of 102 infants, randomly chosen for g p , y
analysis, were collected before treatment, after 4-wk treatment, and on the first 
day of milk challenge. After treatment, IgA levels tended to be higher in probiotic 
groups than in the placebo group (LGG vs. placebo, p=0.064; MIX vs. placebo, 
p=0.064), and AT decreased in the LGG group, but not in other treatment groups. 
After challenge in IgE-associated CMA infants, faecal IgA was higher for LGG g g , g g
than for placebo (p=0.014), and TNF-alpha was lower for LGG than for 
placebo, but non-significantly (p=0.111). In conclusion, 4-wk treatment with 
LGG may alleviate intestinal inflammation in infants with AEDS and CMA. 



What can reset the What can reset the 
immune system?immune system?

Helminthic therapy is the 
treatment of autoimmune diseases

Helminthic therapy is the 
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and immunological disorders by 
means of deliberate infection with a 
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i

helminth or with the ova of a 
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• Antifungals and Antibiotics remove pathogens.
• Probiotics rebuild immune response.
• Anti-inflammatories may be required.y qy q



Androgen (Male Hormone Issues) Androgen (Male Hormone Issues) 
Not that common in our practice.

Case of Immune, Gut and
Not that common in our practice.
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“The observed increase in urinary native 
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“The observed increase in urinary native 
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activation of cellular immunity in these 
children thus supporting the possible 
involvement of autoimmunity in theinvolvement of autoimmunity in the 
pathogenesis of autism.”
involvement of autoimmunity in the 
pathogenesis of autism.”

Messahel et al, Neuroscience Letters 241 (1998) 17–20Messahel et al, Neuroscience Letters 241 (1998) 17–20





Intervention in this caseIntervention in this caseIntervention in this caseIntervention in this case
• If Bone Age reveals no bone growth acceleration • If Bone Age reveals no bone growth acceleration g g

the main concern is immune activation. 
• Spironolactone is a unique choice in this 

situation

g g
the main concern is immune activation. 
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situation. 
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ASD symptoms.
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• HBOT for vasculitis issues 1.5 to 1.75 ATA





Lupron = Leuprolide Acetate DepoLupron  Leuprolide Acetate Depo

Monthly Dosing will reduce the Androgen burden if Spironolactone fails, may 
consider starting with Lupron and changing to Spritonolactone after levels areconsider starting with Lupron and changing to Spritonolactone after levels are 
under control for 3 months. Cost ~ $800/month for 7.5 and $1500 for 15 mg



Ammonia and Lactate ProblemsAmmonia and Lactate ProblemsAmmonia and Lactate ProblemsAmmonia and Lactate Problems

Be Cautious:
Different labs 
use different 
control unitscontrol units
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Al h k t l t t i t i t d l ith

amino groups of amino acids are attached to it 
by transamination and carried to the liver where 
the urea cycle takes place. 3 ATPs per Urea 
Al h k t l t t i t i t d l ith• Alpha-ketoglutarate is transaminated, along with 
glutamine, to form the excitatory 
neurotransmitter glutamate. Glutamate can then 
b d b l t d ( i i it i B6) i t th

• Alpha-ketoglutarate is transaminated, along with 
glutamine, to form the excitatory 
neurotransmitter glutamate. Glutamate can then 
b d b l t d ( i i it i B6) i t thbe decarboxylated (requiring vitamin B6) into the 
inhibitory neurotransmitter GABA.
be decarboxylated (requiring vitamin B6) into the 
inhibitory neurotransmitter GABA.
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THE ATYPICAL KETO-ISOCOCPROPHYRIN = PRECO IN NATAF STUDYTHE ATYPICAL KETO-ISOCOCPROPHYRIN = PRECO IN NATAF STUDY



Porphyrin pathwayPorphyrin pathway





Higher Porphyrins Associated with 
I d S iIncreased Severity
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After a 6 Month Course -
I

After a 6 Month Course -
IImprovementImprovement



Heavy Metals: 
Hg & Pb etcHg, & Pb, etc

Heavy Metals: 
Hg, & Pb, etc

Heavy Metals: 
Hg, & Pb, etc

Increased Porphyrins

Increased Neopterin

Increased 8OHG and Isoprostane



Study DesignStudy Design

 Retrospective chart/database review of over Retrospective chart/database review of over 
700 medical records.

 All charts reviewed to exclude prior All charts reviewed to exclude prior 
chelation, antioxidant (apart from routine 
vitamins) & immune therapy (N=197 Cases)vitamins) & immune therapy (N 197  Cases)

 Practices in US, Norway and France
 Ages 1 through 8g g
 Evaluated Biomarkers prior to Intervention
 Controls were volunteers from US (>50%), 

Switzerland and France (N = 43)
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Environmental Intoxication 
(Metals, Dysbiosis, Viruses, ( , y , ,

Chemicals)?

Structure Modification

Inflammation Oxidant Stress 

Functional Loss

Genetic 
Association  & 

R l tiRegulation
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• Check to make sure your treatment is 
effective at correcting underlying 

th h i lpathophysiologypathophysiology


