Pre prints.org

Case Report Not peer-reviewed version

Reversal of Autism among Dizygotic
Twins through a Personalized Lifestyle
and Environmental Modification
Approach: A Case Report and Review of
the Literature

Christopher R. D’Adamo i ,Josephine L. Nelson, Sara N. Miller , Maria Rickert Hong , Elizabeth Lambert ,
Heather Tallman Ruhm

Posted Date: 2 May 2024
doi: 10.20944/preprints202405.0091.v1

Keywords: autism spectrum disorders (ASD); dizygotic twins; total allostatic load; functional medicine;
environmental medicine; lifestyle medicine; root-cause medicine

Preprints.org is a free multidiscipline platform providing preprint service that
is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons
Attribution License which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.



https://sciprofiles.com/profile/146957

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 2 May 2024 doi:10.20944/preprints202405.0091.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Case Report
Reversal of Autism among Dizygotic Twins through

a Personalized Lifestyle and Environmental
Modification Approach: A Case Report and Review
of the Literature

Christopher R. D’Adamo 2*, Josephine L. Nelson 2, Sara N. Miller !, Maria Rickert Hong 2,
Elizabeth Lambert 2 and Heather Tallman Ruhm 2

1 Department of Family and Community Medicine, University of Maryland School of Medicine, Baltimore,
Maryland, USA

2 Documenting Hope, Windsor, Connecticut, USA

* Correspondence: cdadamo@som.umaryland.edu; Tel.: 1-410-706-6165

Abstract: The prevalence of autism has been increasing at an alarming rate. Even accounting for the
expansion of autism spectrum disorder diagnostic (ASD) criteria throughout the 1990’s, there has
been an over 300% increase in ASD prevalence since the year 2000. The often debilitating personal,
familial, and societal sequelae of autism are generally believed to be lifelong. However, there have
been several encouraging case reports demonstrating reversal of autism diagnoses with a
therapeutic focus on addressing the environmental and modifiable lifestyle factors believed to be
largely underlying the condition. This case report describes the reversal of autism among dizygotic,
female twin toddlers and provides a review of related literature describing associations between
modifiable lifestyle factors, environmental exposures, and various clinical approaches to treating
autism. The twins were diagnosed with Level 3 severity ASD “requiring very substantial support”
at approximately 20 months of age following concerns of limited verbal and non-verbal
communication, repetitive behaviors, rigidity around transitions, and extensive gastrointestinal
symptoms, among other common symptoms. A parent-driven, multidisciplinary, therapeutic
intervention involving a variety of licensed clinicians focusing primarily on addressing
environmental and modifiable lifestyle factors was personalized to each of the twin’s symptoms,
labs, and other outcome measures. Dramatic improvements were noted within several months in
most domains of the twins’ symptoms, which was manifested in reductions of Autism Treatment
Evaluation Checklist (ATEC) scores from 76 to 32 in one of the twins and from 43 to 4 in the other
twin. The improvement in symptoms and ATEC scores has remained relatively stable for six months
at last assessment. While prospective studies are required, this case offers further encouraging
evidence of ASD reversal through a personalized, multidisciplinary approach focusing
predominantly on addressing modifiable environmental and lifestyle risk factors.

Keywords: autism spectrum disorders (ASD); dizygotic twins; total allostatic load; functional
medicine; environmental medicine; lifestyle medicine; root-cause medicine

Introduction

Autism diagnoses were exceptionally rare prior to the latter decades of the twentieth century. In
the early 1990s, the prevalence of autism among children in the United States was still estimated to
be just 1 in 2,000 [1]. Even after the autism spectrum disorders (ASD) diagnostic criteria were
subsequently expanded throughout the 1990’s, CDC data suggested that only 1 in 150 children had
an ASD diagnosis in 2000 [2-6] The most recent data from the CDC revealed that 1 in 36 children had
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an ASD diagnosis in 2020, representing an over 300% increase in the past twenty years utilizing
similar diagnostic criteria.

The prevalence of ASD among twins has not been studied as extensively. However, limited
studies among twin pairs with at least one ASD diagnosis suggest that monozygotic twins are
considerably more likely to share a diagnosis (58% concordance) than dizygotic twins (21%
concordance). ASD studies among twins have also revealed interesting implications regarding
comparative genetic versus environmental influences on ASD diagnosis. A study of over 200 pairs of
twins in whom there was an autism diagnosis revealed that environmental and lifestyle factors were
a far greater contributor to ASD diagnosis than heritability, accounting for 58% versus 38% of the
variance, respectively[7].

ASD can present as a collection of health issues and comorbidities[8,9] not limited to
neurodevelopmental, language, or social challenges, nor necessarily tied to genetic factors[10-15].
Comorbidities include immune dysregulation,[16-23] gastrointestinal issues such as diarrhea,
constipation, and dysbiosis, mitochondrial dysfunction[24-27], poor detoxification[28],
inflammation[29], food sensitivities, evidence of environmental toxicants[30-42], retained
reflexes[43,44] and other structural or functional challenges.

Specific modifiable environmental and lifestyle risk factors for ASD include exposure to
environmental toxicants[45-47], poor diet[29,48-63], disruption of the gut microbiota[64-74],
excessive exposure to non-native electromagnetic fields (EMFs)[75-84], and accumulation of heavy
metals. There are limited FDA-approved pharmacological options at present to treat ASD.
Accordingly, there have been a number of non-pharmacological interventions tailored to address
underlying environmental and lifestyle risk factors that have demonstrated improvements in ASD
symptoms[85,86]. These include dietary interventions[48,62] such as gluten and casein free[87-95],
GAPS, specific carbohydrate diet[48], low glutamate,[96-101] and ketogenic[102-111]. Targeted
dietary supplements such as vitamin D [112,113], methylfolate[114,115], and carnitine[116,117],
vitamin Biz and other micronutrient supplementation[51,118], mitochondrial support, or
supplements thought to be relevant to a child’s functional genomic situation. Addressing other
modifiable lifestyle factors and environmental interventions, such as more time in nature, reduction
in exposure to artificial light, and improving indoor air quality have demonstrated promise.
Therapeutic interventions addressing a child’s physical structure and function such as cranial
osteopathy[119,120], retained reflex integration[121-123], physical therapy[124-126], occupational
therapy have also been associated with improved outcomes among ASD patients. While reversal of
ASD diagnosis is relatively rare, there have been documented cases in the literature[127-129] of
complete recovery with multi-modal intervention. One such case achieved reversal of ASD diagnosis
through a combination of dietary modifications, probiotics and micronutrient supplementation, and
antimicrobials that were personalized to the child’s risk factors, clinical presentation, and a variety of
labs.

This case report, composed in alignment with the reporting guidelines of the CARE
Statement[130,131], describes the reversal of ASD diagnoses among a pair of female dizygotic twin
toddlers in whom a multi-modality, non-pharmacological approach was offered by a multi-
disciplinary team of clinicians.

Patient Information

A timeline providing shared history of the patients, diagnoses, treatments, and changes in
symptoms and other outcomes over time is provided in Figure 1.
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Shared History:

The dizygotic female twins, named “P” and “L”, were born two months premature in January 2020 via cesarean section. The father was of
advanced paternal age (51 years old) and conception was achieved through in vitro fertilization utilizing an egg donor. The twins were carried
through gestational surrogacy by a 35-year-old woman with no shared biology with the egg donor.

Twin "P" 2020 Twin "L"

no premature rupture Pre-term labor membranes ruptured 5 days before birth

birth weight 5 Ibs 12 oz Premature birth via c-section 2 mos early birth weight 3bs 8 oz
21daysin NICU NICU Stay 23 daysin NICU
tongue tie sacral dimpal, hemangioma
Breast milk first year difficulty breast-feeding
Tylenol given Routine vaccinations @ 3 & 6 mos Tylenol given
Some routine vaccines delayed due to COVID--19
Wore helmet @ 6 months for 12 wks
constipation, diarrhea Gl symptoms constipation, diarrhea
eczema Skin symptoms

disproprortionate response to change Sensory symptoms lack of eye contact

2021
first words 13-15 months Language delay verbal delays in babbling

distended belly Digestive issues continue blood in stool upon intro to dairy

rigidity around transitions. anxiety Other challenges hypotonia; sensory seeking
Routine vaccines "caught-up" language loss
not initiating play with peers| Early intervention evaluation not initiating play with peers
Speech and language evaluation
Autism Diagnosis for both girls - Walter Reed

Medical Center - Level 3 Severe - September 2021
20 hrs/week @ home from 21 mos ABA Therapy 20 hrs/week @ home from 21 mos

ATEC Score: 43 ATEC Score: 76

Hand foot and mouth
Autism Parent Coach
some food intolerances; Bio-individualized Nutrition some food intolerances
Digestive issues begin to improve
Detoxifying home of common chemicals

2022

from 24 mos; 1 day/week Speech Therapy from 24 mos; 2 days/wk from 30 mos

home visits| Holistic Pediatrician home visits

CranioSacral Therapy
ocular motor dysfunction Optometric Evaluation ocular motor dysfunction
slow processing; normal fixation & convergence Retained Reflex Evaluation esotropia & poor fixation; vestibular sensory seeker
from 3/22-11/22 MNRI Therapy from 3/22 ongoing
specialized lab tests| Functional Medicine Doctor specialized lab tests
Functional Nutrient and Microbiome Testing

few mild-moderate sensitivities Food Sensitivities many mild-moderate senstitivities, several high
stool fat staining Gl Inflammation stool elastace

high urine industrial compounds Chemical Toxicants high urine industrial compounds, hair Al & Hg

high urine ochratoxin & citrinin; fungal issues| Mold Exposure fungal issues; arabinose and tartaric

vits, mins, amino acids, EFAs, GSH Nutrient Imbalances vits, mins, amino acids, EFAs, GSH
individualized detox protocol Homeopathic Intervention individualized detox protocol
individualized supplement protocol Naturopathic Intervention individualized supplement protocol
Environmental Remediation of Home
no osteopathic treatment Osteopathic assessment for both girls multiple visits to osteopathic doctor, on-going

2023
"tremendous" progress; social/comm strengths| Autism re-evaluation much improved but still meets DSM-5 criteria for ASD
in-office visits Holistic Pediatrician in-office visits
Speech Therapy Continues
ABA Therapy Ceases
Part-Time Nature Based Pre-School
Functional Genomic Testing
Shared history: detox challenges, inflammation,
serotonin & endocannabinoid rmetabolism; gluten
BDNF variant; vitamin D needs Personalization of Supplement Protocols methylation variant; folate metabolism; NOS
Personalizd Therapeutics MNRI therapy sessi teopathi
At or above expected in all categories Bayley 4 Scores At expected in some categories; below in some

ATEC Score: 4 ATEC Scoring ATEC Score: 32
Both Girls Thriving
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Family History, Conception, and Gestation

The father was of advanced paternal age (51 years old) and conception was achieved through in
vitro fertilization utilizing an egg donor. The fetuses were carried through gestational surrogacy by
a 35-year-old woman with no shared biology with the egg donor.

Birth and First Year of Life

The dizygotic female twins, named “P” and “L”, were born two months premature in January
2020 via cesarean section. L experienced premature rupture 5 days before delivery. P was 5 lbs, 12
ounces at birth and spent 21 days in neonatal intensive care unit. L. was 3lbs, 8 ounces at birth and
spent 23 days in neonatal intensive care unit. The twins received routine vaccinations at 3 and 6
months, and then no further vaccination until 14 months of age due largely to the Covid-19 pandemic.
Acetaminophen was administered prior to and following vaccines.

Primary Concerns and Symptoms of the Patients

Parental Concerns Prior to Autism Diagnosis — First Year of Life

In P, parents noticed stool symptoms, including occasional diarrhea, constipation, eczema, and
a disproportionate response/protest to change or stimuli. In L, parents noticed stool symptoms,
including constipation and diarrhea, inconsistent eye contact, babbling communication, and
difficulty breast feeding. Hypotonia was observed, but motor milestones were met. There were no
issues with eating and sleeping reported. Both twins received breast milk for 12 months via a
combination of pumped milk from gestational carrier and induced lactation from mother.

Parental Concerns Prior to Autism Diagnosis — One Year Old until Diagnosis

At 12 months, the twins ceased drinking breast milk and cow dairy/milk was introduced. In L,
parents reported cow dairy intolerance (white stool, blood in stool, and vomit upon exposure),
constipation and diarrhea, hypotonia, lack of eye contact, sensory seeking, and language delay. In P,
parents reported constipation and diarrhea, repetitive behavior/stims, rigidity around transitions,
anxiety, and language delay. In March 2021, the twins received a series of “catch up” vaccines that
had been delayed due to the Covid-19 pandemic. The parents noticed worsening of some symptoms
after this round of vaccinations, including significant language loss for L. In July 2021, a Strong Start
Early Intervention eval was conducted. It was noticed that L was communicating only in single words
at that time.

Autism Spectrum Disorders Diagnoses

In light of the concerns described above, an ASD evaluation was conducted at Walter Reed
National Medical Center in September 2021. Both twins met the DSM-5 Autism Spectrum Disorders
diagnosis at Walter Reed National Military Center with Level 3 severity “requiring very substantial
support” at approximately 20 months of age. A pediatrician and other specialists noted that L had no
language or imaginative play, she had retained reflexes (including Moro reflex[132-134]) and on eye
exam showed esotropia and poor fixation. P showed ocular motor dysfunction with slow visual
spatial processing.

According to a subsequent assessment at Children’s National Hospital - Division of
Neuropsychology, L had difficulty in both domains of autism — social communication (she had
reduced verbal and non-verbal communication) and repetitive and restrictive patterns of behaviors
and interests (she demonstrated stereotyped movements, cv language and jargon, repetitive play
actions and sensory seeking behaviors) and met the DSM-5 criteria for Autism Spectrum Disorders
with language impairment.
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Other Symptoms and Diagnostic Testing

Evaluation by an early intervention professional in December 2021 revealed that the twins
typically played independently of each other in their home and were not initiating interactions with
peers.

Multiple out-of-pocket specialty lab tests, including buccal swabs for functional genomic profile
(IntellxxDN A)[135], urine organic acid[136] tests and testing for organic compounds and metabolites
(Mosaic Diagnostics and Genova Diagnostics), hair analysis[137] for metals and minerals (Mosaic
Diagnostics), blood analysis for nutritional (vitamin and mineral) status (Genova Diagnostics)[138]
and IgG-mediated food sensitivities[139] (Mosaic Diagnostics), stool studies[140] for pathogens and
GI health (Mosaic Diagnostics), and urine analysis for mycotoxins[141] (Mosaic Diagnostics) were
conducted in the first year after the twin’s official autism diagnosis from March of 2022 with repeat
testing in 2023. Findings of these tests in both twins included biomarkers[142-155] associated with
mild gastrointestinal inflammation (one child with low elastase and the other with significant fat
staining, though plentiful lactobacillus and bifidobacteria and unremarkable secretory IGAs),fatty
acid imbalances (high omega 6:3 ratio), nutrient deficits (minerals tested below the 50t percentile,
and both twins were relatively low in vitamins C, B2, and Bs, alpha lipoic acid, glutathione) with
signs of mold exposure (highly elevated urinary ochratoxin and citrinin), fungal issues (elevated
arabinose for both girls, and elevated tartaric acid for L), signs of bacterial overgrowth (elevated
hippuric acid for P and dihydroxyphenylpropionic acid for L), metal excretion (high aluminum in
both girls), sensitivities to common foods, and urinary excretion of toxic compounds and their
metabolites (some >100t percentile, glyphosate at or above 75t percentile for both twins).

L and P were both diagnosed with ocular motor dysfunction in Spring 2022.

Therapeutic Interventions

The twins’ parents were able to work with an autism parent coach[156] who initially oriented
them to the diagnosis and helped provide them with perspective and confidence. The parents were
motivated to address the “total allostatic load” of stressors that is believed to underlie many chronic
conditions. The total allostatic load model suggests that chronic exposure to physical, mental, or
environmental stressors leads to persistent release of primary mediators (e.g., inflammatory
cytokines, cortisol) that disrupt physiological function and can lead to chronic disease[157,158].
Numerous systematic reviews have revealed that total allostatic load is associated with increased risk
of chronic disease across the lifespan, including in childhood[159,160]. The parents were exposed to
this concept by reading popular books on the topic of total allostatic load and autism[158], listening
to autism-focused audio materials[156] provided by their coach and subsequently taking the Child
Health Inventory for Resilience and Prevention (CHIRP) survey of the Documenting Hope Project, a
comprehensive assessment of total allostatic load among children[161]. Parents who complete CHIRP
receive a comprehensive report that identifies stressors contributing to the total allostatic load in the
child’s health history and can be shared with health providers or used to identify areas of concern.

In addition to completing the CHIRP survey and receiving the report, the twins” mother also
utilized additional resources through Epidemic Answers, including free webinars offered by
different experts on the topic of autism and a parent forum called Healing Together[162], which
provides a “road map” of steps designed to change the trajectory of complex chronic health
conditions, such as autism.

Alongside Applied Behavior Analysis (ABA, which is typically recommended for new ASD
diagnoses), beginning at 22 months and ending at 33 months, and speech therapy starting at 24
months, the twins’ parents implemented a rigorous diet and nutrition intervention around the time
of diagnosis. They eliminated sources of glutamate in the children’s diet following the Reduced
Excitatory Inflammatory Diet[163]. The twins were also put on a strictly gluten-free, casein-free diet
that was low in sugar and had no exposure to artificial colors, dyes, or ultra-processed foods. An
emphasis was placed on consuming organic, unprocessed, freshly prepared and home-cooked food
from local sources, when possible. The family also consulted with a dietician for guidance around
these dietary interventions.
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A number of dietary supplements, including omega-3 fatty acids, a multivitamin, vitamin D,
carnitine, 5-methyltetrahydrofolate, and bio-individualized homeopathic remedies were taken by
both girls. A combination of labs and genomic information were utilized to inform dietary
supplementation.

The family consulted a naturopathic doctor who guided them in some DNA-targeted precision
medicine using the IntellxxDNA genomics tool[135]. There were some common findings, such as
impaired serotonin metabolism, and a recommendation that the girls be fed a diet rich in tryptophan
to upregulate serotonin production, as well as consume foods rich in vitamins Biz, B¢ and folate. Both
twins had several genetic variants which may increase their risk of systemic inflammation. The
mother was advised to feed the children foods that are high in betaine and choline, as well as to
supplement with lion’s mane mushroom and resolvins. However, each girl also had needs that were
independent of the other. P had variants that may increase her need for vitamin D. L had several
variants that may increase the risk of neuroinflammation, oxidative stress, and compromised
detoxification. Advice was provided to support glutathione production.

Trans-disciplinary referrals and specialized therapies helped the parents access complementary
structural and functional supports for their twins. The girls had the most sessions of any intervention
during the time of this reporting with an occupational therapist who focused on the specialized
technique of neuro-sensory motor reflex integration[164-167] to support the integration process of
primary motor reflex patterns and encourage nervous system regulation. This technique is believed
to help reengage inhibited neural pathways or facilitate the activation of alternate neural pathways.

Information about the importance of addressing potential load of environmental toxicants on
the children from the autism parent coach and independent reading, lead the family to evaluate their
home for air quality, mold and moisture risk, and to put supports in place that included opening
windows for better cross-ventilation.

In October of 2022, a Building Biology Environmental Consultant[168] was invited to evaluate
the twins’ home. The environmental consultant tested the home’s indoor air quality, evaluated
possible signs of moisture intrusion, and other potential sources of toxicants. Air tests for mold were
reported to be “very clean”. However, the family was encouraged to further evaluate several areas
of the home in which a thermal imagining camera and/or a moisture meter suggested the possibility
of water damage. A window in the twins’ bedroom was one area designated for further evaluation.

At the recommendation of the developmental optometrist, both girls were taken for evaluation
by a cranial osteopath. The family decided to pursue osteopathic care for L and not for P. L visited
an osteopath at regular intervals in 2023 and saw notable benefits, including overall disposition and
communication.

Patient Outcomes

The Autism Treatment Evaluation Checklist (ATEC) is a 77-item instrument that is sensitive to
change and is utilized to evaluate ASD treatment effectiveness, with lower scores indicating
improvement in symptoms[169,170].

L’s ATEC scores improved dramatically, from 76 in March 2022 to 32 in October 2023, and then
remained relatively stable at 34 in March 2024. P’s ATEC scores also improved dramatically, from 43
in March 2022 to 4 in October 2023, remaining stable at 4 in March 2024.

In addition to the twins” improved ATEC scores, there were numerous other behavioral and
social improvements noted after implementation of the interventions. L and P’s eye contact,
language, attention had all improved noticeably by Fall 2022. This was accompanied by participation
in a toddler play group three days per week and ultimately attending pre-school three days per week
in Fall 2023. The pediatrician noted that P had undergone “a kind of miracle”.

The twins seemed to tolerate the interventions well, as indicated by their reduced ATEC scores,
pre-school success, and other outcomes. There were no adverse events noted.

Please see Figure 1 for a timeline of the twins’ birth, symptoms, diagnosis, treatment strategy,
and outcomes on the following page.
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Discussion

This case revealed a reversal of the Level 3 Autism Spectrum Disorder diagnoses among
dizygotic toddler twin girls that was achieved primarily through environmental and lifestyle
modifications over a two-year period. The twins” dramatic improvements and diagnoses reversal has
persisted for over six months with no signs of regression. While there are numerous factors
underlying these improvements, the motivation of the twins’ parents to implement environmental
and lifestyle modifications was particularly notable. This included both independent, parent-led
intervention as well as the guidance and therapeutic intervention of numerous practitioners (e.g.
coach, physician, dietitian, occupational therapist, optometrist). Many of these practitioners
commented on how the family-wide commitment to and excellent compliance with the total load-
oriented interventions, the parents” exceptional communication with practitioners, and their positive
attitude all seemed to influence the positive outcomes noted in this case.

These findings and other published cases of ASD reversal are encouraging[127-129], as the
ongoing dramatic increase in the prevalence of ASD presents challenges to the lifelong health and
wellbeing of both those affected and to society more generally. For instance, the economic impact of
ASD is deeply concerning and generally unappreciated at this point in time. Published projections
estimate that that even if the future prevalence of ASD remained unchanged over the next decade,
there would be approximately 1 million new cases, thereby resulting in an additional $4 trillion of
lifelong social costs in the United States. Furthermore, if the current rate of increase in prevalence
continues, costs could reach nearly $15 trillion of lifelong costs by 2029[171]. Thus, while ABA and
current standard of care can be important contributors to the management of ASD symptoms for
some children[172-174], many with ASD do not respond and there has been a need for
personalization[175]. Investigation into other more personalized, root-cause oriented therapeutic
approaches such as those described in this case are warranted.

There are several key strengths of this report. First, the meticulous documentation of diagnoses,
tracking of ATEC scores over time, and detailed behavioral reports from the parents and a variety of
practitioners helped rigorously establish the twins” improvement and diagnosis reversal noted in this
case. The extensive documentation allowed for the construction of a detailed timeline (Figure 1)
including diagnoses, interventions, and changes in key outcomes and other symptoms over time. In
addition, while there are a variety of ASD assessments in the published literature, including the
Childhood Autism Rating Scale, Autism Diagnostic Interview — Revised, and the Autism Diagnostic
Observation Schedule, the ATEC is more sensitive to change with intervention than the majority of
these instruments, which are generally better-suited to diagnosis and measurement of ASD
stability[170]. Another strength of this case report of dizygotic twins is the clear environmental and
lifestyle influences on ASD that these findings help establish, building upon previous studies
revealing the comparatively greater impact of these types of factors than genetics[7].

There are also several limitations that are worthy of mention. First, while effective at reversing
ASD diagnoses, the comprehensive approach that was employed in this case may not yet be widely
generalizable. For instance, the cost of the healthy lifestyle modifications and out-of-pocket costs of
care of the numerous practitioners and laboratory assessments in this case would be financially
prohibitive to many families. Access to healthy foods and the types of practitioners contributing to
this therapeutic approach may also be limited for many families. A second limitation of any
comprehensive treatment approach is the lack of clear evidence of the isolated effects of each of the
modalities that were employed. However, it has become increasingly clear that ASD treatment is not
one-size-fits-all and that personalized, multi-modality treatment approaches to help address the total
load of stressors are likely required to achieve optimal outcomes.

Conclusion

The dramatic improvement and reversal of ASD diagnoses among these fraternal twins
demonstrates the potential of a comprehensive treatment approach including both conventional
therapies (e.g., ABA) and a wide variety of environmental and lifestyle modifications facilitated by a
multi-disciplinary team of practitioners addressing the total load of stressors of modern living. The
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commitment and leadership of well-informed parents or guardians is an essential component to the
effective personalization that appears necessary for the feasibility of such improvements. Future
prospective studies are warranted to confirm these findings.

Patient Perspective

“Having fraternal twin daughters diagnosed with Autism Spectrum Disorder at 20 months has
given us a profound appreciation of the highly individual presentation of Autism. Despite sharing
similar genes and identical conception, gestation, birth experience, and post-natal factors - as well as
benefitting from consistent nurture, home environment and family dynamics - each daughter
presented an ASD diagnosis entirely uniquely. Early in our navigation, we adopted a ‘total load’
theory, understanding that there was not one ’single' factor that catalyzed their diagnosis but the
combined assault of many injuries. In accepting the very complex presentation of ASD, we also
understood that there would be no singular ‘cure’ for it either. Conventional statistics have stacked
the odds against the ability to recover a child from an ASD diagnosis. Our approach was therefore
focused on following a nonconventional, holistic understanding of each daughter’s bio individual
needs, exploring root cause and designing customized support. We began by choosing to pursue
functional, integrative support centered around the foundational principles of diet, environment, and
lifestyle. We vetted therapies that would deliver support in a naturalistic setting - primarily our
home. We chose practitioners who were aligned in our belief in our daughters’ intrinsic ability to heal
given the right support. We assembled a team that welcomed our engagement and worked
cooperatively with each other. We committed to being highly involved in all the interventions we
explored, educating ourselves and advocating for what we felt was best for our children. Finally, we
were strategic in focusing on sequence, using labs and other evaluation tools to measure progress,
and harnessing the power of innovation to map genes and address cellular health. We explored
modalities both new and old, while operating from a place of patience and curiosity. Most
importantly, in our experience as parents has been the desire to create and maintain a profound and
loving bond with each of our daughters - and to remain parents, not practitioners. Through this
approach, we have witnessed the radical recovery of one daughter - who presents today as a joyful,
engaging, spirited, extremely bright 4-year-old. We remain steadfast in our support for our other
daughter whose progress has also consistently amazed us and has reminded us that recovery is
possible at each person’s individual pace.”
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