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Autism spectrum disorders (ASDs) are a group of neurodevelopmental disorders characterized by increased developmental, educational, and
social demands. Recent evidence suggests that up to 40%-50% of symptom variability may be determined by environmental factors including
nutritional deficiency of folate, omega-3 fatty acids, and Vitamin D. Studies exist which advocate the use of micronutrient therapy to improve
brain function. However, there is no consensus on their use in ASD and opinions remain divisive. This study aims to identify the role of
micronutrients in ASD. We searched PubMed, Google Scholar, and Cochrane Library from the period of January 2010 to January 2022. We
excluded animal studies, cross-sectional studies, and less 10 participants in a study. An initial literature search yielded a total of 666 studies, out
of which 26 studies were included in the systematic review with a pooled sample of 12086 patients. Twelve studies showed an improvement
in the symptoms of ASD patients when they were treated with micronutrients and seven studies found an association between micronutrient
levels and ASD symptoms. The results of the meta-analysis in seven studies show that micronutrient therapy has a beneficial effect in reducing
the severity of ASD, albeit being statistically insignificant (log odds ratio = —1.03, 95% confidence interval: —2.11-0.05). Our study suggests
that in spite of low quality of evidence and randomized data, universal micronutrient supplementation may be started in children diagnosed
with ASD due to the potential of reducing the severity of ASD along with a low risk of side effects.
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INTRODUCTION etiology unknown, it is postulated that ASD has genetic and
environmental origins.’) Recent evidence suggests that up to
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by environmental factors such as heavy metal exposure,
nutritional deficiency of folic acid, omega-3 and Vitamin
D, advanced parental age, maternal obesity, and maternal
diabetes.[®

At present, there is no cure for the aforementioned group of
disorders. Reduction of symptoms that interfere with daily
functioning and quality of life remains the mainstay of current
treatments for ASD. These are mostly counseling centric,
focusing on cognitive, behavioral, and speech therapy to aid
with social and behavioral impairments associated with ASD.™!

In 2010, there were an estimated 52 million cases of ASDs,
equating to a prevalence of 7.6/1000 or one in 132 persons.
Globally, autistic disorders accounted for more than
58 disability-adjusted life years (DALYs)/100,000 population
and other ASDs accounted for 53 DALY's/100,000.3!

Reports advocate the use of high-potency, high-dose
micronutrient therapy for the management of a variety
of neuropsychiatric and genetic disorders. To explain
the benefit of enhancing brain function, mechanisms
such as improved metabolic efficiency at the level of
neurotransmitters, enhanced antioxidant activity, improved
bioenergetic function, improved methylation, and facilitation
of mitochondrial function have been proposed.”’ The usage
of nutritional therapy as an adjunct in the management
of ASD has been quite divisive. Although many dietary
interventions have been studied, there has been a lack of
conclusive scientific data about the effects of therapeutic
diets on autism, and as such, no definitive recommendation
can be made for a specific nutritional therapy as a standard
treatment for ASD.!'” Similarly, Vitamin D, omega-3, zinc,
iron, copper, Vitamin B6, Vitamin B12, folate, calcium,
and probiotics were found to be notably associated with
autism by big data analysis of abstracts on autism disorder
and nutrition research.!'!! However, there is also speculation
of ineffectiveness, like this meta-analysis which does not
support nonspecific dietary interventions to be ineffective
in the management of ASD.['?]

Given the lack of a cure, various researchers point toward the
benefit of nutritional and dietary interventions as a pivotal tool
in curbing the symptoms of ASD and assisting with cognitive
development and overall functioning. Keeping this in view, this
systematic research aims to identify the role of micronutrients
in ASDs.["3]

MareriaLs AND MEeTHODS

Search strategy

Databases including PubMed, Google Scholar, and Cochrane
Library from the period of January 2010 to January 2022 were
searched using a combination of controlled vocabulary such as
words like Autism/ASD, micronutrient deficiency, nutritional
supplements, and developmental delay. Articles addressing
recent therapies and the reference lists of the included articles
in the quest of identifying relevant data for the study sourcing

were hand searched. In consideration of avoiding bias, the
following inclusion and exclusion criteria were formulated.

Inclusion criteria
Inclusion criteria are provided in Table 1.

Exclusion criteria
Exclusion criteria are provided in Table 2.

Study selection

The initial literature search yielded a total of 666 studies
in accordance with the topic. A total of 110 records were
screened. The remaining potential studies were evaluated
as per a systematic literature search strategy using the
Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) guidelines. With the application
of the inclusion and exclusion criteria, 26 potential studies
were obtained.

The studies were chosen on the basis of their year of
publication, country where the study was conducted, study
design, sample size, the method of intervention, and the
micronutrients assessed in ASD patients.

Data extraction

Data were extracted from each eligible study and double
checked the same. Data extracted included publication year,
country where the study was conducted, sample characteristics
such as clinical diagnosis, age group, age at baseline, functional
and/clinical severity at baseline, and intellectual functioning.

Quality assessment

The quality of all the included studies was assessed using
the Cochrane risk-of-bias assessment tool 2 [Figure 1]. The
assessment evaluation included the following categories:

1. Deviations from the intended interventions

2. Missing outcome data

3. Measurement of the outcome

4. Selection of the reported result.

Table 1: Inclusion criteria of the studies selected

Criteria

Children aged between 1 and 18
Children diagnosed with ASD
>10 per study

English

Randomized control study
Meta-analysis study
Case—control study

Prospective cohort study

Category
Study population

Number of participants
Publication language
Study design

ASD: Autism spectrum disorder

Table 2: Exclusion criteria of the studies selected

Category Criteria

Study Animal studies
Unpublished articles
Preprints
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ResuLts

Study characteristics

The initial literature search yielded a total of 666 studies
in accordance with the topic. A total of 110 records were
eliminated in the screening. The remaining potential studies
were evaluated as per a systematic literature search strategy
using the PRISMA guidelines [Figure 2]. With the application
of exclusion and inclusion criteria, we have been able to narrow
down 26 studies.

Synthesis of results

Actotal of 26 studies were selected, with 12,086 patients being
assessed and their characteristics stated in the Table 3. Out
of these in 9 studies, 7 studies!'*>" found the relationship of
micronutrient level with ASD symptoms, while 2 studies!!%!!
did not find any change in the level of micronutrients by
supplementation in ASD patients. In the remaining 17
studies, 12 studies!!13223% showed improvements in the
symptoms of ASD patients when they were treated with
micronutrient supplements, while 4 studies?®!** disagreed.
The result was obtained after statistical analysis of these
studies.

Statistical methods
We used R Core Team (2020). R: A language and environment
for statistical computing. R Foundation for Statistical

Computing, Vienna, Austria (URL https://www.R-project.
org/), version 4.2.2 for MS Windows for statistical analysis
using the “metaphor” statistical package.® The analysis was
carried out using the log odds ratio as the outcome measure.
A random-effects model was fitted to the data. The amount
of heterogeneity (i.e., T2) was estimated using the restricted
maximum likelihood estimator. In addition to the estimate
of 12, the O-test for heterogeneity and the /* statistic are
reported (I < 25%: weak heterogeneity, I* = 25%—50%:
moderate heterogeneity, and I > 50%: large or extreme
heterogeneity). In case any amount of heterogeneity is
detected (i.e., t> > 0, regardless of the results of the O-test),
a prediction interval for the true outcomes is also provided.
Studentized residuals and Cook’s distances are used to
examine whether studies may be outliers and/or influential in
the context of the model. Studies with a studentized residual
larger than the 100 x (1 —0.05/[2 x 7])" percentile (=99.96%)
of a standard normal distribution are considered potential
outliers (i.e., using a Bonferroni correction with two-sided
alpha = 0.007 for 7 studies included in the meta-analysis).
Studies with a Cook’s distance larger than the median plus
six times the interquartile range of the Cook’s distances are
considered to be influential. The rank correlation test and
the regression test, using the standard error of the observed
outcomes as a predictor, are used to check for funnel plot
asymmetry.

Intention-
to-treat Unique ID  Study ID D1 D2 D3 D4
1 Bent et al. (1) ORI
2 Mankad et al. . . . .
3 Bent et al. (3) R )
4 Adamsetal(4) @ @ & @
5 Mehl-Mardon et al. ! . . .
6 Adamsetal.6) @ @ & @
7 Frye et al. . . . .
8 Javadfar et al. . . . .
9 Guo et al. O N N )
10 Batebietal. ORI
1 Saad et al. r® e e
12 Guozdiakovaeta. ! @ @ !
13 Hendren et al. . . . .
14 Sun et al. N N N )
15 Renard et al. . . . .
16 Kerley et al. . . . .
17 Vinkhuyzeneta. ! @ @ @
18 Zhang et al. ! . . .
19 Sengenc et al. ! ‘ . .
20 Bener et al. ! . . .
21 MinGueta.() ! @& @ @
2  MnGuweta.2) ! @& @ @
23 Stewart et al. O N N )
24 Alzghoul et al. ' ®@ ® O
25 Adam et al. . . . ‘
26 Mazahahery et al. . . . .

(]
<
8

e

. Low risk
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@ Highrisk

D1 Randomisation process
D2 Deviations from the intended interventions
D3 Missing outcome data

D4 Measurement of the outcome

D5 Selection of the reported result
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Figure 1: Risk-of-bias assessment table from Cochrane’s risk-of-bias assessment tool 2
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[ Identification of studies via databases and registers ]

Records identified from:
PubMed Central: 246
Google Scholar: 417
Cochrane Central Register of
Controlled Trials (CENTRAL):
3

Identification

Records removed before
screening:
Duplicate records removed

A 4

Records screened
(n = 415)

A 4

Reports sought for retrieval
(n=110)

\4

(n=209)
Records marked as ineligible
by automation tools (n = 42)

Records excluded by reviewers
(n =305)

Reports not retrieved

Screening

A4

Reports assessed for eligibility
(n=57)

v

Studies included in qualitative
synthesis (n = 26)

Studies included in quantitative
synthesis (n=7)

Included

v

(n=53)

Reports excluded:
Participants <10 (n = 16)
Cross-sectional study design
(n=9)
Age of participants =18 (n =
6)

Figure 2: PRISMA (2020) flowchart of the Studies Selected for the Systematic Review and Meta-analysis. PRISMA: Preferred Reporting ltems for

Systematic Reviews and Meta-analysis

Study characteristics

The studies were chosen on the basis of year of publication,
country where the study was conducted, study design, sample
size, the method of intervention, and the micronutrients
assessed in ASD patients [Table 3].

Meta-analysis results [Figure 3]

A total of k = 7 studies were included in the analysis. The
outcome assessed was increased severity of ASD. The
observed log odds ratios ranged from — 7.1074 to 0.6061,
with the majority of estimates being negative (71%). Negative
estimates indicate the beneficial effect of micronutrient
therapy. The estimated average log odds ratio based on the
random-effects model was — 1.0295 (95% confidence interval:
—2.1061-0.0471). Therefore, the average outcome did not
differ significantly from zero (z = —1.8742, P = 0.0609).
According to the O-test, the true outcomes appear to be
heterogeneous (Q[6] = 18.1776, P = 0.0058, tau> = 1.2428,

I? = 66.0250%). A 95% prediction interval for the true
outcomes is given by — 3.4653—1.4063. Hence, although the
average outcome is estimated to be negative, in some studies,
the true outcome may in fact be positive. An examination of the
studentized residuals revealed that one study (Saad et a/.) had a
value larger than +2.6901 and may be a potential outlier in the
context of this model.B®! According to Cook’s distances, none
of'the studies could be considered to be overly influential. The
regression test indicated funnel plot asymmetry (P = 0.0381)
but not the rank correlation test (P = 0.3813) [Figure 4].

Discussion

The problem of the paucity of available treatments in alleviating
ASD has been compounded by substantial challenges in
accessing evidence-based treatment approaches, compelling
patients to pursue purportedly therapeutic dietary manipulations
as components of treatment.!'>*! Children with ASD often

Indian Journal of Medical Specialities | Volume 14 | Issue 4 | October-December 2023 -
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Bentetal..1 —i— 13.24% 0.61[-1.39, 2.60]
Bentet al..2 i 19.58% 0.24[-0.83, 1.31]
Madrona et al. i 16.52% -0.56 [ -2.06, 0.94]
Adams et al. —_— 8.11% -1.61[-4.69, 1.47]
Frye etal. —— 18.24% -1.78[-3.04, 0.52]
Saad etal. D — 5.63% -7.11[-11.08, -3.13]
Hendren et al. . 18.66% -1.12[-2.31, 0.08]
RE Model P 100.00% -1.03[-2.11, 0.05]

T T 1

-15 10 0 5

Figure 3: Forest plot for the studies analyzed

0.507
|

Standard Error
1.014
|
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Figure 4: Funnel plot for the studies analyzed

demonstrate selective eating behaviors that may place them
at risk for inadequate vitamin and mineral intake (Vitamin
D, calcium, potassium, and choline).['3%% The present review
identified the most frequently encountered micronutrient
deficiencies along with nutritional interventions implemented
in the treatment of children, adolescents, and adults with ASD
and evaluated the quality and effectiveness of vitamin/mineral
supplementation as a tool in the armamentarium for combatting
core and associated symptoms of ASD.

Findings

Most of the studies reported in this review found positive
associations between nutritional interventions and autism
symptoms, i.e., tailoring a specially designed balanced
diet with appropriate micronutrient supplementation may
ameliorate the severity of autism symptoms and related
abnormal behaviors.?>?1 Although the long-term effects of
these therapies are not well understood, some studies have
contradictory findings.B'3%

Our analysis concludes that although there does exist a
positive correlation between the usage of micronutrients and
amelioration of ASD symptoms, the relationship is statistically

insignificant (P > 0.05). Specifically, it means that the data
analyzed are not strong enough to infer the rejection of the null
hypothesis. It is important to note that an absence of evidence
does not directly correspond to evidence of absence.!]
Furthermore, Saad et al. has a standardized residual variable
>+ 2.6901 and is a potential outlier to the model.[*]

Constraints in existing literature

The reported use of alternative treatments for the improvement
of ASD symptoms is widespread. However, there is little
evidentiary support to validate its efficacy as a reasonable adjunct
therapy. Thus, comprehensive investigations on micronutrient
levels are warranted.[*”! Several limitations were also identified in
the design of the research. Reduced sample size, the presence of
heterogeneous (nonstratified) populations, clinical measures and
outcomes where there are significant differences in micronutrient
levels with respect to gender, age and degree of autism,
interventions with variable and usually short duration, lack of
pre- and postintragroup comparisons are a few of limitations
identified on critical analysis of each individual study.

It is worth noting that there was a lack of agreement regarding
the supplement doses to be administered to patients with ASD.
Furthermore, there was an inability to establish which dosage
caused symptoms to improve or the time when the supplement
should be administered in order to obtain favorable results.
These findings are concurrent with current reviews on the topic.
In 2017, Sathe et al. systematically reviewed the effectiveness
of different nutritional interventions in individuals with
autistic spectrum disorders and found inadequacy of data to
make conclusions about the body of evidence.*¥] Another
systematic review investigating the effects of gluten- and/or
casein-free diets on the treatment of autism did not identify
any therapeutic benefits of a gluten-free, casein-free diet in
the treatment of ASD.[*4

Questions remaining for the future
This poses a vexing question for future researchers to ponder
upon — Is there a possibility that certain micronutrients

- Indian Journal of Medical Specialities | Volume 14 | Issue 4 | October-December 2023 191
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Table 3: Summary of studies analyzed

Study ID Country Study design Sample Intervention Results Description
size
Bent USA Internet-based 57 Children were randomly ~ Omega-3 fatty acids were well ~ Omega-3 fatty acids did
et al., 2014533 randomized assigned to treatment tolerated and no statistical not lead to a statistically
control trial with omega-3 fatty difference was seen in the significant reduction in
acids or identical total number of adverse hyperactivity
placebo events (P=0.25)
Mankad Canada Randomized 38 Participants were Participants with placebo Supplementation of EPA
etal., 2015851 placebo control randomized into 2 arms  Showed a mild improvement and DHA in preschoolers
trial in a 1:1 manner by (mean change =—3.0 points with ASD does not
pharmacy from baseline). The treatment provide any efficacy
group demonstrated worsening ~ related to the core
scores symptoms
Bent USA Pilot randomized 27 Children with satisfied Hyperactivity as measured by Omega-3 fatty acids did
etal., 201152 control trial eligibility were the ABC improved 2.7+4.8 not lead to a statistically
provided omega-3 points in the omega-3 group significant improvement in
fatty acids or identical compared to 0.3+7.2 points in hyperactivity in children
placebo at a random the placebo group but this was  diagnosed with ASD
selection for 12 weeks not statistically proven
Adams USA Randomized 141 Pre- and postsymptoms  Significant improvements Oral vitamin/mineral
etal., 201124 control trial of autism were assessed.  in metabolic status: Total supplementation is
For 53 children pre- and  sulfate (+17%, P=0.001), beneficial in improving the
postmeasurements SAM (+6%, P=0.003), reduced  nutritional and metabolic
of nutritional and glutathione (+17%, P=0.0008), status of autistic children
metabolic status were ratio of oxidized to reduced including improvements in
conducted glutathione, NADH and methylation, glutathione,
NADPH oxidative stress, and
sulfation
Mehl Canada Case-control study 88 One group was provided  The groups exhibited Lower activity level,
Madrona a micronutrient-based significant decreases in ABC less social withdrawal,
etal., 2010 regimen while the scores, but the micronutrient and less anger were
other group was on groups were significantly seen in the group taking
pharmaceuticals greater (P<0.0001) micronutrients
Adams USA Randomized 117 Treatment with a The intervention group Comprehensive nutritional
etal., 20183 control trial special vitamin/mineral ~ compared to the nontreatment and dietary intervention
supplement, and group, had significantly are effective at improving
additional treatments greater improvement in autism  nutritional status,
were added including symptoms nonverbal IQ and autism
essential fatty acids, symptoms in individuals
Epsom salt baths, with ASD
carnitine, digestive
enzymes, and a HGCSF
diet
Frye USA Randomized 48 Children with ASD Improvement in VABS, ABC, Improvement in verbal
etal., 20182 placebo- received high-dose the autism symptom communication as
controlled trial folinic acid or placebo Questionnaire and the compared with placebo
per day behavioral assessment system
for children were significantly
greater in the folinic acid group
as compared with the placebo
Javadfar Iran Randomized 43 Children were randomly ~ The symptoms of autism Vitamin D
et al., 2020 clinical trial selected to receive measured by CARS and supplementation improves
either Vitamin D ATEC scales were alleviated ASD symptoms
drop (300 IU/kg up to significantly (P=0.021 and
a maximum of 6000 [U  P=0.020)
daily) or placebo
Guo China Randomized 33 The DSM-V criteria After Vitamin A VA supplementation is a

etal., 2018

clinical trial

and CARS score were
used for symptom
assessment of the
patients, respectively,
before and after Vitamin
A supplementation

supplementation, children
with ASD showed significant
improvement in autism
symptoms

reasonable therapy for a
subset of children with
autism

Contd...
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Table 3: Contd...

Study ID Country Study design Sample Intervention Results Description
size
Batebi et al.,  Iran Randomized 55 Folinic acid was given Significant effect Folinic acid is
202100 placebo-controlled to the intervention for time x treatment recommended as a
trial group while placebo to  interaction on inappropriate beneficial complementary
the control group speech (F=3.51; df=1.61; supplement for allaying
P=0.044), stereotypic speech and behavioral
behavior and hyperactivity/ symptoms in children with
noncompliance (F=6.79; ASD
df=1.66; P=0.003) subscale
scores
Saad et al., Egypt Case-controlled 122 Subscales filled The group receiving Vitamin Vitamin D beneficial
20165 cross-sectional for pre- and D3 supplementation had effects in ASD
analysis postsupplementation of  improved score on subscales Patients when the final
Vitamin D3 serum level is>40 ng/mL
Gvozdjakova  Slovakia Cross-sectional 24 Children were Significant improvement Ubiquinol decreases
et al., 201487 study supplemented with a in autistic symptomatology symptoms in children with
daily dose of 50 mg was observed of ubiquinol autism
ubiquinol supplementary therapy in
children prevailingly at
over 2.5 uCoQ10-total plasma
concentration
Hendren USA Randomized 57 Children with ASD The clinician-rated CGI-I score  Methyl B12 treatment
etal., 20165 placebo-controlled were assigned to was significantly improved in significantly improved
trial treatment with methyl methyl B12 group (2.4) thanin  clinician-rated symptoms
B12 (75 lg/kg) or the placebo group of ASD
7saline placebo
every 3 daysina
subcutaneous injection
Sun China Open-label trial 66 44 autistic children Vitamin B9 intervention Folic acid supplementation
etal., 2016 were given folic acid improved symptoms toward has a role in the treatment
supplementation while sociability, cognitive verbal/ of children with autism
22 acted as a control preverbal, receptive language,
group and effective expression and
communication
Renard USA Placebo-controlled 19 9 patients received Greater change of (ADOS) Folinic acid treatment
et al., 202087 randomized trial folinic acid global score (—2.78 vs. in contrast with other
supplementation while —0.4 points) and (—1.78 vs. treatments used in ASD
10 received placebo 0.20 points) in the folinic does not have any serious
acid group, compared to the adverse effects
placebo
Kerley Treland Placebo-controlled 42 2000 IU Vitamin Improvement in self-care on Vitamin D
etal., 201754 RCT D3 supplementation DD-CGAS (P=0.02) is seen supplementation has
or placebo daily for limited and inconsistent
20 weeks effects in children with
ASD
Vinkhuyzen Australia Population 4229 Examination of the Mother—infant pairs with 250HD deficiency either
etal., 20182 based-cohort study 2 time-point measures deficiency at both times had at mid-gestation or at
of Vitamin D deficiency  higher scores on the SRS birth was related with an
in gestational mother increase in autism-related
traits in children
Zhang China Multi-center 2058 Measurement of serum  Children with ASD had The serum levels of
etal., 202107 survey levels of magnesium, significantly lower serum magnesium and zinc
iron, copper, and zinc levels of magnesium, was related with core
of 1020 children with copper, and zinc than healthy symptoms in children with
ASD and 1038 healthy ~ children (P<0.05) ASD
children
Sengeng Turkey Cross-sectional 1529 Serum 25-OHD levels Vitamin D deficiency or Serum 25-OHD levels
et al., 202001 study in patients with ASD insufficiency was found in were lower and alkaline

aged 3—18 years were
measured

approximately 95% of all
patients

phosphatase levels were
higher compared to
healthy children

Contd...
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Table 3: Contd...

Study ID Country Study design Sample Intervention Results Description
size
Bener Turkey Case-control study 616 The ADOS-generic The mean of serum iron Deficiency of iron and
etal., 201703 was the instrument levels in autistic children Vitamin D as well as
used for diagnosis of was severely reduced than in anemia were more
Autism. (308 autistic control children (74.13£21.61 common in autistic
and 308 control) pg/dL (P=0.003). Vitamin D compared to control
deficiency was common among  children
autistic children
(18.79+8.35 ng/mL) as
compared to healthy
children
Guo China Case-controlled 529 Serum retinol levels and ~ Serum retinol and 25-OHD Children with autism
etal., 20191 study serum levels of 25-OH  levels in autistic children were ~ have more Vitamin A and
Vitamin D in 332 significantly lower than those Vitamin D deficiencies
autistic children with in the control children than control children
197 control children
Guo China Cross-sectional 377 ABC, SRS, and GDS Vitamin D, folate, calcium, Children with autism had
et al., 202018 study were completed 274 magnesium, iron, and zinc more vitamin and mineral
for children diagnosed were lower in children with insufficiencies than TD
with ASD. Vitamins ASD compared to those with children. Their levels
and minerals were D were associated with ASD
compared for ASD and symptoms
97 age-matched TD
children
Stewart USA Cross-sectional 288 Use of a gluten/ One-third of children remained ~ Common micronutrient
etal., 201521 study casein-free diet deficient for Vitamin D and deficits were not
was documented in 54% for calcium corrected (Vitamin D,
ASD children aged calcium, potassium and
2-11 years choline) by supplements
Alzghoul Jordan Case-controlled 189 Assessment of vitamin Vitamin D levels in ASD Vitamin D levels in ASD
et al., 202014 cross-sectional levels in 83 children patients had a significant patients were significantly
study with ASD aged less correlation with GI complaints ~ lower
than 8 years compared
to 106 healthy
Controls
Fraguas Spain Meta-analysis 1028 Examination of Dietary supplementation This meta-analysis does
etal., 2019112 27 double-blind, (omega-3, vitamin not support nonspecific
randomized clinical supplementation, and/or other dietary interventions as
trials of ASD patients: supplementation) was more treatment of ASD
542 in the intervention efficacious at improving
group and 486 within several symptoms, functions,
the placebo and clinical domains
Mazahery New Zealand Randomized 111 Children with Children receiving Vitamin D and omega-3

etal., 201958

control trial

ASD (aged 2.5-8 years)
participated in a trial of
receiving either Vitamin
D, omega-3 LCPUFA
or both

OM (5.0+5.0, P=0.001) and
VID (—4.0+4.9, P=0.01) had
greater reduction in irritability
than placebo

LCPUFA reduced
irritability in children
with ASD. Vitamin D
reduced hyperactivity
symptoms within the
children

HGCSEF: Healthy gluten-free, casein-free, soy-free, ASD: Autism spectrum disorder, ABC: Autism Behaviour Checklist, SRS: Social Responsiveness
Scale, GDS: Griffiths Development Scale, GI: Gastrointestinal, DD-CGAS: Developmental Disabilities Modification of Children’s Global Assessment
Scale, ADOS: Autism Diagnostic Observation Schedule, CGI-I: Clinical Global Impression Improvement Score, ATEC: Autism Treatment Evaluation
Checklist, VABS: Vineland Active Behavior Scale, CARS: Childhood Autism Rating Scale, LCPUFA: Omega-3 long-chain polyunsaturated fatty acid,
EPA: Eicosapentaenoic acid, DHA: Docosahexaenoic acid, RCT: Randomized controlled trial, SAM: Severe acute malnutrition, DSM-V: Diagnostic and
Statistical Manual of Mental Disorders, TD: Tourette's disease, VID: Vitamin D OM: Omega-3, NADPH: Nicotinamide adenine dinucleotide phosphate,
NADH: Nicotinamide adenine dinucleotide I1Q: intelligence quotient, VA: vitamin A

have a conclusive benefit to ASD management while the
rest are inconsequential? Moreover, are there baseline
phenotypes for the patients to respond to micronutrient
treatment? A cross-sectional study found that although
56% of ASD patients consume micronutrient supplements,
the underlying deficit is not being corrected. Rather, it led

to an excess in certain nutrients across the participating
children.?!! This leads to the query on whether most of
the micronutrients that are commonly administered are
necessary for children. Answers to these questions may
pioneer the burgeoning field of alternative treatment
methods for ASD.
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Limitations

This research did not include unpublished papers and only
randomized clinical trials and prospective cohort studies
were included in the review, which may have restricted and
negatively affected the number of references analyzed.

In summary, although some authors report progress in symptoms
associated with autism in individuals with ASD undergoing
nutritional interventions and its potential role in alleviating
clinical symptoms of ASD, there is still insufficient scientific
evidence to conclusively support its use.***” Therefore, studies
with rigorous methodologies covering a large intervention
period, an adequate sample size, and a well-considered set of
evaluation measures and results must be developed to allow
for a proper understanding of the consistency and precision
of the impact of nutritional intervention on these disorders,
which has larger, more important public health implications.

Authors’ conclusions

The existing studies conducted to expound on the role of
micronutrients in the management of ASD are inadequate
and suffer from methodological constraints. Nevertheless, our
systematic review finds evidence that a positive effect exists
in the management of ASD using micronutrients. Clinicians
should include micronutrient supplementation in the diets
of children affected with ASD. Due to low costs incurred to
patients and low potential of side effects with micronutrient
supplementation, universal micronutrient therapy in children
with ASD will help to reduce morbidity and improve the quality
of life of these patients.
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