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ABSTRACT
Gastrointestinal, nutritional, metabolic, 
endocrine, and microbiota medical problems 
in pediatric patients diagnosed with autism 
spectrum disorder (ASD) are some of the 
coexisting medical conditions in ASD diagnosis. 
Their prevalence reaches more than 91  % 
for gastrointestinal problems, up to 89  % for 
nutritional and metabolic disorders, more than 
50 % for thyroid dysfunction, and up to 100 % 
for microbiota-related conditions.
There is an urgency for medical practice to be 
updated and to include the assessment, testing, 
diagnosis, and treatment of these coexisting 
medical conditions in ASD diagnosis in the 
pediatric, adolescent, and adult population. A 
strict management of such conditions results 
in positive changes in the quality of life and 
symptoms based on which ASD is diagnosed 
many times. It should be based on high-quality 
scientific evidence with an adequate medical 
care and control.
Key words: autism spectrum disorder, gastrointestinal 
disorders, nutrition, microbiota, endocrine system 
diseases.
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INTRODUCTION
Autism spectrum disorders (ASDs) 

are diagnosed based on behavior, 
communication,  and reciprocal 
interaction alterations and limited 
interests. The United States Centers 
for Disease Control and Prevention 
(CDC) reported, in 2018, that 1 in 
every 59 children (both males and 
females) aged 8 years from 11 sites 
under CDC follow-up in 2014 had 
ASD.1

Now in 2019, we know that people 
with ASD have multiple coexisting 
medical conditions (CMCs).2 The 
genetic model characterizes ASD 

as a static encephalopathy with a 
genetic prenatal basis. Neurodiversity 
views ASD as a way of being, another 
form of inhabiting the world. This 
review falls within a new model 
that considers ASD as the name 
given to the set of symptoms of a 
chronic,  dynamic, and systemic 
encephalopathy: the comprehensive 
approach (CA).

It proposes to analyze coexisting 
medical conditions to ASD diagnosis 
considering that their management 
should not be referred to as “ASD 
treatments.” In addition, coexisting 
medical conditions to ASD diagnosis 
are classified as contributing to, 
causing or comorbidities of symptoms 
based on which individual ASD is 
diagnosed.  The term coexis t ing 
encompasses all these roles. Until they 
are adequately managed, it will not be 
possible to establish whether there is 
a correlation or not between managed 
coexisting medical conditions in ASD 
diagnosis and the symptoms based 
on which ASD was diagnosed. This 
process is neither fast nor simple or 
direct. It requires a thorough analysis 
by the expert physician treating the 
patient, as well as ongoing training 
and updating and family involvement.

METHODOLOGY
Published reviews, key articles, 

and consensuses on gastrointestinal, 
nutritional, and endocrine conditions 
in ASD were reviewed. The search 
was done using Pubmed, Science 
Direct, and Medline. Priority was 
given to papers published in high 
impact international journals (2009-
May 2019 period).  Some earlier 
publications were also quoted given 
their  relevance.  Search cri teria 
included the following key words: 

Review
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autism or ASD and gastrointestinal, nutrition, 
microbiota ,  dysbiosis ,  endocrine ,  intest inal 
permeability or digestive enzymes.

RESULTS
Below we include an analysis of recent, 

specific bibliography about gastrointestinal, 
microbiota, nutritional, and endocrine conditions 
in ASD.

Gastrointestinal conditions
Six of Kanner’s 11 patients had eating 

disorders or dietary alterations.3 For decades, 
gastrointestinal conditions were considered a 
part of autism worldwide. In Argentina, when 
ASD is diagnosed, gastrointestinal conditions are 
not taken into account. Such attitude should be 
reviewed, as reported before.4

In 2019, there are multiple published articles 
confirming countless past and present parental 
reports of gastrointestinal conditions in ASD. 
These are often related to problem behaviors, 
altered sensory responses, sleep and behavioral 
dysregulation, depression, anxiety, aggression, 
and irritability.5-11 Externalizing behaviors 
and internalizing symptoms associated with 
gastrointestinal conditions vary among the 
different age groups of children with ASD.12 
A recent meta-analysis confirmed the strong 
association between gastrointestinal disorders 
and autism.13 They are significantly related to 
ASD in the adult population.14

Esophagitis, gastritis, duodenitis and colitis 
have been described in children with ASD for 
20 years.15 In 1999, Horvath warned that reflux 
esophagitis and disaccharide malabsorption may 
contribute to problem behaviors in non-verbal 
patients with autism. Horvath (2002)16 reported 
gastrointestinal conditions in 80.2 % of children 
with ASD; while Parracho (2005),17 in 91.4 %. 
In Horvath’s series, 76 % of children with ASD 
had intestinal permeability and 85 %, hepatic 
sulfation alterations.16 Reflux esophagitis was 
found in 25/36 patients (69 %); chronic gastritis, 
in 15/36 (41.7 %); and chronic duodenitis, in 
25/36 (69 %).16 Parracho et al. reported that 43 % 
of patients with ASD had abnormal stools.17

Kang et al. found that 80/164 patients with 
ASD (49 %) had at least one gastrointestinal 
condition.18 Up to 3276/6300 patients with ASD 
(52 %) showed gastrointestinal conditions in 
the Autism Speaks Autism Treatment Network 
(US AS ATN).19 Schrieber et al., reported that 
61 % of children with ASD had gastrointestinal 

symptoms that correlated to affective and 
behavioral symptoms.8 Furuta et al. proposed an 
algorithm for the management of constipation in 
children with ASD.20 According to the results by 
Peters et al., clinicians had to assess constipation 
and diarrhea or related symptoms in children 
with ASD who had prominent rigid-compulsive 
symptoms.11 Ferguson et al. reported that, out 
of 340 children and adolescents with ASD aged 
2-18 years, 221 (65 %) had constipation.12

The management of coexisting medical 
c o n d i t i o n s  t o  A S D  d i a g n o s i s  h a s  b e e n 
heterogeneous, which is the result of clinical 
study designs. Those studies have not considered 
coexisting medical conditions in ASD diagnosis 
other than gastrointestinal problems, which may 
affect the course of treatment of a coexisting 
medical condition in ASD diagnosis. Thus, 
the  impact  of  diet  has  been analyzed in 
multiple articles, but other aspects have not 
been assessed. Microbiota status, nutritional 
deficiencies, endocrine disorders, and immune 
and autoimmune conditions may be present 
and affect study outcomes. The lack of lab tests 
and individual differences in gastrointestinal 
symptom onset in ASD should be taken into 
consideration. Physicians also have major 
diff icult ies to diagnose these conditions 
(especially in non-verbal children or those with 
altered sensory integration).

The most important findings in ASD include 
increased intestinal permeability,21 diarrhea, 
constipation, gastroesophageal reflux (all grades), 
liver enzymes alterations, digestive enzymes 
deficiency and intestinal dysbiosis. The latter 
may include benign bacterial flora alterations and 
fungal, parasitic, and bacterial infections.5,6,22,23 
Many times, these medical conditions coexist 
with mitochondrial, toxicological, immune, and 
autoimmune diseases.4

De  Magis t r i s  e t  a l . ,  found in tes t ina l 
permeability in 36.7 % of patients with ASD 
compared to 4.8 % of controls. Gastrointestinal 
conditions were present in 46.7 % of children with 
autism: constipation (45.5 %), diarrhea (34.1 %), 
and others like alternating diarrhea/constipation, 
abdominal pain, etc. (15.9 %). It has been reported 
that children with ASD and gastrointestinal 
symptoms and colitis supported the presence of 
a type of inflammatory bowel disease.21 There is 
high-quality evidence indicating that children 
with more severe forms of ASD develop the most 
severe gastrointestinal symptoms. Gorrindo et al., 
confirmed that the presence of gastrointestinal 
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dysfunction was not associated with different 
dietary habits or medication status. Parental 
reports of gastrointestinal dysfunction are highly 
consistent with the subsequent clinical diagnosis.23

A consensus study20 (like the two consensus 
studies published by Buie et al., in Pediatrics in 
2010)22,25 recommended that health care providers 
should be warned of the fact that gastrointestinal 
symptoms in patients with ASD could be atypical 
and evident only as a change in behavior, which 
represents a significant challenge for both parents 
and physicians. This may include the onset of 
self-harm, irritability, aggression or strange 
movements and postures. Kang et al. mentioned 
that gastrointestinal dysfunction symptoms 
were associated with sleep disorders and food 
intolerance.18

Unfortunately, gastrointestinal conditions 
(among other coexisting medical conditions 
in ASD diagnosis) are not part of the routine 
assessment of people diagnosed with ASD. This 
is a reflection of several factors. The variability 
in the reported prevalence of gastrointestinal 
disorders (in general, not considering the presence 
or absence of additional coexisting medical 
conditions to ASD diagnosis) is a problem. The 
controversy related to gastrointestinal symptoms 
and the causes of autism, and the limited verbal 
ability of many patients with ASD are others. It 
is worth taking into account that clinicians and 
pediatricians (and also pediatric neurologists 
and psychiatrists, for example) are unaware that 
behavioral manifestations in people with ASD are 
indicators of gastrointestinal and other medical 
conditions. In general, they are considered, autism 
manifestations. This reflects attitudes that are the 
result of the training received in the different 
implemented models (genetic, neurodiverse or 
psychoanalytic).

Microbiota
In 2019, Fattorusso et al., confirmed that 

dysbiosis has been widely demonstrated in ASD 
and underlined the role of probiotics.26 Sanctuary 
et al. (2018) confirmed that the combination of 
specific protein intakes, poor digestion, reduced 
intestinal barrier integrity, and an altered 
microbiota composition and function accounts 
for the phenotypic pattern of ASD.27 The relation 
between the immune and gastrointestinal systems 
has been described.28 There are reports of the 
presence of multiple concurrent conditions in 
different subgroups of people diagnosed with 
ASD and attention deficit hyperactivity disorder.29

Kushak et al., demonstrated that the frequency 
of lactase deficiency was 58 % in children younger 
than 5 years and 65 % in older patients with 
autism.30 However, there is no protocol for a 
clinical exploration in the pediatric population 
with ASD. Williams et al. (2011) showed that ileal 
transcripts encoding disaccharidases and hexose 
transporters were deficient in autism. Dysbiosis 
was revealed through a metagenomic analysis 
of gut bacteria. A reduction was observed in 
Bacteroidetes, whereas Betaproteobacteria and the 
Firmicutes to Bacteroidetes ratio increased.31

Tests done in patients with ASD have shown 
the presence of abnormal bacteria that were not 
present in controls. In healthy individuals, a 
translocation of bacterial species to portions of 
the gastrointestinal system that are not usually 
hosts of these bacteria has been observed.17,31-33 
Desulfovibrio species were detected in patients 
diagnosed with ASD, but not in the controls.34 
Parracho et al.,17 reported that 34.5 % of children 
with ASD and 33.3 % of their siblings had 
received more than 6 antibiotic courses, usually 
for respiratory tract disorders or ear infections, 
compared to 0 % in the control, unrelated group. 
In their group of patients with ASD (80.2 % with 
gastrointestinal conditions), this percentage 
reached 54.5 %. Niehus et al., found a higher 
antibiotic use in the 0-2 year-old period in 75 
children with ASD who were then diagnosed with 
autism, compared to controls.35

Gut flora abnormalities in ASD have been 
confirmed.36-38 Wang et al., presented an updated 
review about markers in relation to bacterial 
flora alterations.38 Kesli et al., published evidence 
on Clostridia infection in autism. A statistically 
significant difference was observed in the 
autism group in terms of urinary excretion of a 
3-(3-hydroxyphenyl)-3-hydroxypropionic acid 
(HPHPA), a Clostridia metabolite.39

Observed metabolic/biochemical changes 
confirmed gut microbiota abnormalities.40,41 
Bacterial toxins were found in the blood and 
correlated to the severity of ASD symptoms.37,42 
Endotoxemia would result from the higher 
presence of pathogenic bacteria, together with 
an increased intestinal permeability. A study 
reported 36.5 % anti-Candida immunoglobulin G 
(IgG) in plasma;43 another study observed a high 
presence of Candida in the stool samples of 57.5 % 
of children with ASD.44

Chronic inflammation and gastrointestinal 
tract infection are associated with an activated 
immune system and increased proinflammatory 
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cytokine levels. This has a direct brain effect and 
impacts on behavior, including increased anxiety, 
motivation and socialization problems, avoidance 
of new situations, and adherence to routine, 
repetitive tasks.45-47

T h e r e  i s  a  n e w  s u b - a r e a  k n o w n  a s 
psychomicrobiotic.48 Pathogenic bacterial and 
fungal overgrowth (dysbiosis),  abnormal 
fermentation, and the production of short-chain 
organic acids are very often found in ASD. 
Disaccharidase enzyme deficiencies, intestinal 
permeability, parasitic infections, carbohydrate or 
dietary protein allergies/intolerance/sensitivity 
(e.g., gluten, casein, and other soy proteins) and 
other alterations are part of the coexisting medical 
conditions in ASD diagnosis and their effects. 
These effects are mediated by the hypothalamic-
pituitary-adrenal axis, the autonomic nervous 
system/vagus nerve system, and serotonin 
signaling, all reported as abnormal in autism.49,50

Intestinal permeability (or leaky gut) in ASD, 
together with microbiota imbalance, has been 
analyzed by Sajdel-Sulkowska et al.51 It has also 
been related to mitochondrial dysfunction in 
ASD.52 This is accompanied by increased blood-
brain barrier permeability as a distinctive finding 
in ASD.53,54

Nutritional conditions
Neggers reported on the importance of 

maternal folic acid (vitamin B9) and vitamin D 
in the risk for autism.55 On the other side, 
vitamin D serum levels were measured in 50 
autistic children (aged 5-12 years) and 30 controls. 
Deficient and insufficient vitamin D levels were 
found in 40 % and 48 %, respectively.56 Trivedi 
et al., demonstrated how proline-rich gluten- 
and casein-derived peptides modulated cysteine 
transport (key in glutathione synthesis) in 
gastrointestinal and neural epithelial cells.57 The 
management of food allergies, also considering 
diet, has been reported in recent bibliographic 
reviews, both for coexisting medical conditions in 
ASD diagnosis and attention deficit hyperactivity 
disorder.58

A case-control study with 40 children with 
ASD and 113 healthy children aged 6-10 years 
showed that 20 % had a body mass index below 
the 5th percentile for children with a typical 
development.59 In their review, Kawicka et al. 
(2013) proposed that diet therapy was not 
enough for the “treatment of autism.” Nutritional 
management targeted one or several duly 
diagnosed coexisting medical conditions in 

ASD, and its results may affect ASD symptoms 
or not. The authors demonstrated the need 
for supplementation in the case of confirmed 
deficiencies of omega-3 fatty acids, vitamins, 
minerals, and probiotics for gut flora alterations, 
combined with psychological and medical 
interventions.60

Ali et al. (2011) reported high homocysteine 
levels and low folate and vitamin B12 values in a 
total of 40 people with ASD.61 Hamza et al. (2013) 
published that 54 % of 50 children with autism 
and 58 % of their mothers had iodine deficiency. 
This deficiency correlated negatively with ASD 
severity.62 Three studies found low essential fatty 
acid levels, whereas a fourth study did not.63-66

Adams et al.  (2011) demonstrated that 
55 children with autism, compared to 44 controls, 
had significant deficiencies due to insufficient 
B-complex vitamins, among others. The authors 
observed increased oxidative stress, reduced 
energy transport, and altered sulfation and 
detoxification.67

Pagan et al., studied serotonin and melatonin 
blood levels in a group of 278 patients with 
ASD, 506 first-degree relatives, and 416 healthy 
controls. Among ASD patients, 40 % (35-46 %) 
had serotonin levels above the 95th percentile and 
51 % (47-57 %) had melatonin levels below the 
5th percentile, compared to the other groups.68

A 2013 review on nutritional status and 
food preferences in ASD60 established that, 
besides obesity,  patients with ASD have 
a risk for malnutrition due to an inadequate 
dietary energy intake and the problems caused 
by a poor intestinal nutrient absorption, in 
addition to indigestion. Any deviation from a 
normal nutritional status (overweight, obesity, 
emaciation) in patients with ASD should serve as 
a warning to promote dietary management.

Endocrine conditions
Tareen et al.,  found low T3 levels with 

oxidative stress and reduced D2 activity in 
ASD.69 However, neonatal thyroid hormone 
measurements were normal in 78 patients.70 
Desoky et al., reported significantly higher 
thyroid-stimulating hormone (TSH) levels, a high 
CD5 expression, and reduced vitamin D levels in 
ASD.71 Significantly lower total serum cholesterol, 
cortisol, and estradiol levels and higher free 
testosterone and dehydroepiandrostenedione 
levels have been reported in males with ASD.72 
Steroid dysregulation may affect anxiety, sleep 
disorders, sensory deficits, and stereotypies.
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People with ASD have a higher prevalence of 
medical conditions, a mortality rate up to 9 times 
higher than the typical population, a greater 
health system use and higher costs. However, they 
experience multiple barriers to an adequate access 
to medical care in the USA.73 In Argentina, the 
situation is similar. And, this must be reversed. 
The local bibliography includes algorithms for 
the assessment of coexisting medical conditions in 
ASD diagnosis.4 Adams et al., published, in 2018, 
a randomized, controlled, 12-month, single-blind 
clinical trial with a comprehensive nutritional 
and dietary intervention in 67 children and adults 
with ASD aged 3-58 years. The study reported an 
increased non-verbal intelligence quotient and 
communication, daily living skills, and social 
skills. Aberrant behaviors, sensory difficulties, 
and gastrointestinal and autism symptoms have 
been found to be reduced.74

ASD-associated genes may increase the 
susceptibility to develop extra-cerebral coexisting 
medical conditions in ASD diagnosis. Correlations 
between the immune system and different 
metabolic pathways have been described.2 
The recent bibliography insists on assessing, 
diagnosing, and managing coexisting medical 
conditions in ASD diagnosis to promote health, 
progression, and quality of life in the setting of 
the necessary support for symptoms external to 
ASD.4,75,76 It is worth noting that the prevalence 
of nutritional conditions has been reported 
to be 46 %-89 %,77 more than 50 % for thyroid 
dysfunction,78 and up to 100 % for microbiota 
alterations.36,45,51,52

Health care providers should consider 
gastrointestinal dysfunction (and other coexisting 
medical conditions in ASD diagnosis) in every 
patient with ASD, but specifically in those with 
strange movements or postures, sleep disorders, 
attention deficit, hyperactivity, food intolerance 
or selectivity, behaviors associated with food 
adverse reactions, and aggressive and self-
harming behaviors.

CONCLUSIONS
In this article, we include part of the basic 

bibliography to be considered in the individual 
management of coexisting medical conditions in 
ASD diagnosis in the pediatric, adolescent, and 
adult population. It describes the importance 
of an adequate diagnosis and management of 
coexisting medical conditions in ASD diagnosis 
and the time necessary to provide a good 
quality of life for patients and their families, and 

underlines the need to carefully consider parents’ 
contributions in relation to patients’ medical 
history and team with the family. High-quality 
information, updated to 2019, should be provided 
in relation to coexisting medical conditions in 
ASD diagnosis, advanced approach models, 
and the relevance of family involvement in the 
management of coexisting medical conditions in 
ASD diagnosis. n
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