identifying Medical Comorbidities
in Autism Spectrum Disorders
GUIDE FOR HEALTHCARE PROFESSIONALS
Care providers should be aware that problem behavior in patients with ASDs may be the primary or sole
“symptom
of the underlying medical condition. Consensus Report, Pediatrics, Buie et al., 2010
”
ecent studies have shown that many medical conditions
Accurate diagnosis of co-existing medical conditions is

R

are significantly more prevalent in people with autism
compared to the typical population, including: eczema,
allergies, asthma, ear and respiratory infections, gastrointestinal
problems, severe headaches, migraines, and seizures.
individuals with autism appear to be at increased risk for
developing common chronic diseases including: diabetes, coronary
heart disease, cancer, and osteoporosis. Mortality is significantly
increased in autism, with death rates being more than three times
higher than the general population. premature deaths in autism are
mostly the result of co-occurring medical conditions such as
epilepsy, respiratory, gastrointestinal and cardiovascular disease.
risk of both epilepsy and premature death increases with the
severity of autism.
autism is increasingly being recognized as a whole body disorder,
with the core deﬁcits in communication, social interaction, restrictive
and stereotypic behaviours being surface manifestations of a
systemic and complex disease process. immune dysregulation
appears to be a key feature.

“

Sudden and unexplained behavioral change can be the
hallmark of underlying pain or discomfort. Behavioral
treatment may be initiated as the possible concurrent
medical illness is being investigated, diagnosed
(or excluded), and treated, but the behavioral treatment
should not substitute for medical investigation.
Consensus Report, Pediatrics, Buie et al., 2010

”

possible by taking account of the following points:
l problem behavior in patients with autism may be the primary or
sole symptom of an underlying medical condition.
l Self-harming, aggression, night-waking, change in appetite,
grimacing, strange postures and such are not part of the diagnostic
criteria of autism. in conﬂict to current research and accumulating
clinical experience, these and other symptoms and behaviours
have been erroneously attributed to either a mental health or
behavioural problem or as being inherent to autism or some
preconceived facet of that diagnosis. there is a substantial body
of evidence that these behaviors may have a physical cause
(e.g. reﬂux) and to prevent diagnostic overshadowing, organic
causes should be sought in the first instance.
l parents and carers generally Do give accurate and quality
information about symptoms or behavior change.
l parents and carers may be unaware of the possible implications
of the symptomatology, especially if at any point they have been
told that behaviours are ‘simply autism’.
l individuals with autism who are experiencing pain or discomfort
may not be able to identify the physical location of that
pain/discomfort within their body.
l individuals with autism may not respond in the typical way to
common illnesses.

THE TABLE BELOW IS DESIGNED TO HELP IMPROVE RECOGNITION OF SOME OF THE PROBLEMS
ENCOUNTERED WHEN AUTISTIC PATIENTS PRESENT WITH COMORBID HEALTH ISSUES.
Behaviours which may
indicate an underlying
comorbid illness include:
Sudden change in behaviour
Loss of previously acquired skills
l Irritability and low mood
l Tantrums and oppositional
behaviour
l Frequent night-waking or
general sleep disturbance
l Teeth grinding
l Change to appetite or dietary
preferences
l Heightened anxiety and/or
avoidance behaviours
l Repetitive rocking or other new
repetitive movement
l Walking on toes
l
l

l Posturing

or seeking pressure
to specific area
l Sensory hyper-responsitivity:
hyperacusis (e.g. covering ears
with hands), tactile defensiveness,
sensitivity to light
l Behaviour around evacuation
l Aggression: onset of, or
increase in, aggressive behaviour
l Self-injurious behaviour: biting,
hits/slaps face, head-banging,
unexplained increase in self-injury
l Constant eating/drinking/
swallowing (‘grazing’ behaviour)
l Frequent clearing of throat,
swallowing
l Mouthing behaviours: chewing
on clothes

l Facial

l

l

grimacing, wincing, tics
Tapping behaviour: finger
tapping on throat
l Sobbing ‘for no reason at all’
l Vocal expressions of moaning,
groaning, sighing, whining
l Agitation: pacing, jumping up
and down
l Blinking, sudden screaming,
spinning and fixed look

l

Common sources of pain
and discomfort include:
Headache
l Earache
l Toothache
l Sore Throat
l Reflux
l

Oesophagitis
Gastritis
l Colitis
l Soft or hard stool constipation
(underlying cause will be relevant)
l Small Intestinal Bacterial
Overgrowth
l Musculoskeletal injury or disease
l Seizure Disorder (including
subclinical crisis)
l Allergy Disorder

Pain can be acute
or chronic,
progressive
or static.

buie t et al. (2010) Evaluation, diagnosis, and treatment of gastrointestinal disorders in individuals with ASDs: a consensus report. pediatrics, 125: (Supplement 1): S1-S18.; Kohane i et
al. (2012) The Co-Morbidity Burden of Children and Young Adults with Autism Spectrum Disorders. ploS one, 7: (4): e33224.; Schieve L et al. (2012) Concurrent medical conditions and
health care use and needs among children with learning and behavioral developmental disabilities, national Health interview Survey, 2006–2010. research in developmental disabilities,
33: (2): 467-476.; tracy JM (2001) Presentations of physical illness in people with developmental disability: the example of gastro-oesophageal reflux. Med J aust. Jul 16;175 (2):109-11

prepareD by

For an electronic version of this guide sheet with full list of references, as well as a full length version of this document visit
www.treatingautism.co.uk/resources/research-science
l To request free printed copies of the full length document contact trustees@treatingautism.co.uk
l

Date of preparation: october 2013

References
Allely, C.S. (2013) pain Sensitivity and observer perception of pain in
individuals with autistic Spectrum Disorder. the Scientiﬁc World
Journal. 2013 (916178)
Adams, J.B., Johansen, L.J., Powell, L.D., et al. (2011)
Gastrointestinal ﬂora and gastrointestinal status in children with
autism--comparisons to typical children and correlation with autism
severity. bMc gastroenterology, 11: (1): 22.
Annual Health Check for People with Learning Disability – a Step
by Step Guide for Gp practices, publication by royal college of
General practitioners
Ashwood, P., Anthony, A., Pellicer, A.A., et al. (2003) intestinal
lymphocyte populations in children with regressive autism: evidence
for extensive mucosal immunopathology. J.clin.immunol., 23: (6):
504-517.
Ashwood, P., Krakowiak, P., Hertz-Picciotto, I., et al. (2011)
elevated plasma cytokines in autism spectrum disorders provide
evidence of immune dysfunction and are associated with impaired
behavioral outcome. brain, behavior, and immunity, 25: (1): 40-45.
Barrett B., Byford, S., Sharac, J., et al. (2012) Service and wider
societal costs of very young children with autism in the UK. J autism
Dev Disord. May; 42(5):797-804.
Bilder, D., Botts, E.L., Smith, K.R., et al. (2012) excess Mortality
and causes of Death in autism Spectrum Disorders: a follow up of
the 1980s Utah/UcLa autism epidemiologic Study. Journal of autism
and Developmental Disorders, Sep 25: 1-9.
Boris, M. and Goldblatt, A. (2004) pollen exposure as a cause for
the deterioration of neurobehavioral function in children with autism
and attention deﬁcit hyperactive disorder: nasal pollen challenge.
Journal of nutritional and environmental Medicine, 14: (1): 47-54.
Breau, L.M., Burkitt, C. (2009) assessing pain in children with
intellectual disabilities. pain res Manag. Mar-apr; 14(2): 116–120.
Buie, T., Campbell, D. B., Fuchs, G.J., et al. (2010) evaluation,
diagnosis, and treatment of gastrointestinal disorders in individuals
with aSDs: a consensus report. pediatrics, 125: (Supplement 1): S1S18.
Buie, T., Fuchs, G.J., III, Furuta, G.T., et al. (2010)
recommendations for evaluation and treatment of common
gastrointestinal problems in children with aSDs. pediatrics, 125
Suppl 1: S19-S29.
Chandler, S., Carcani-Rathwell, I., Charman, T., et al. (2013)
parent-reported Gastro-intestinal Symptoms in children with autism
Spectrum Disorders. Journal of autism and Developmental Disorders,
2013 feb 1

Chez, M.G., Dowling, T., Patel, P.B., et al. (2007) elevation of tumor
necrosis factor-alpha in cerebrospinal ﬂuid of autistic children.
pediatric neurology, 36: (6): 361-365.
Chez, M. G., Natalie Guido-Estrada, N. (2010) immune therapy in
autism: Historical experience and future Directions with
immunomodulatory therapy. neurotherapeutics, Volume 7, issue 3,
July 2010, pages 293-301
Dahl, R.E., Bernhisel-Broadbent, J., Scanlon-Holdford, S., et al.
(1995) Sleep disturbances in children with atopic dermatitis. archives
of pediatrics & adolescent medicine, 149: (8): 856.
Daluwatte, C., Miles, J., Christ, S., et al. (2012) atypical pupillary
Light reﬂex and Heart rate Variability in children with autism
Spectrum Disorder. Journal of autism and Developmental Disorders,
2012 Dec 18.
de Magistris, L., Familiari, V., Pascotto, A., et al. (2010) alterations
of the intestinal barrier in patients with autism spectrum disorders
and in their ﬁrst-degree relatives. Journal of pediatric
gastroenterology and nutrition, 51: (4): 418.
de Magistris, L., Picardi, A., Siniscalco, D., et al. (2013) antibodies
against food antigens in patients with autistic Spectrum Disorders.
bioMed research international, vol. 2013, article iD 729349,
doi:10.1155/2013/729349
El-Ansary, A. and Al-Ayadhi, L. (2012) neuroinﬂammation in autism
spectrum disorders. Journal of neuroinﬂammation, 9: (1): 265.
Emanuele, E., Orsi, P., Boso, M., et al. (2010) Low-grade
endotoxemia in patients with severe autism. neuroscience letters,
471: (3): 162-165.
Emerson, E. and Baines, S. (2010) Health inequalities & people with
Learning Disabilities in the UK: 2010. the public Health Learning
Disabilities observatory.
Enstrom, A., Krakowiak, P., Onore, C., et al. (2009) increased igG4
levels in children with autism disorder. brain, behavior, and immunity,
23: (3): 389-395.
Eriksson, M.A., Westerlund, J., Hedvall, Å., et al. (2012) Medical
conditions affect the outcome of early intervention in preschool
children with autism spectrum disorders. european child &
adolescent psychiatry, 1-11.
Filipek, P.A., Juranek, J., Nguyen, M.T., et al. (2004) relative
carnitine deﬁciency in autism. Journal of autism and Developmental
Disorders, 34: (6): 615-623.
Frye, R.E., Melnyk, S. and MacFabe, D.F. (2013) Unique acylcarnitine proﬁles are potential biomarkers for acquired mitochondrial
disease in autism spectrum disorder. translational psychiatry, 3: (1):
e220.

Chang, H.Y., Seo, J.H., Kim, H.Y., et al. (2013) allergic diseases in
preschoolers are associated with psychological and behavioural
problems. allergy asthma immunol res. Sep;5(5):315-21. doi:
10.4168/aair.2013.5.5.315.

Furuta, G.T., Williams, K., Kooros, K., et al. (2012) Management of
constipation in children and adolescents With autism Spectrum
Disorders. pediatrics, 130: (Supplement 2): S98-S105.

Chen, B., Girgis, S. and El-Matary, W. (2010) childhood autism and
eosinophilic colitis. Digestion, 81: (2): 127-129.

Gesundheit, B., Rosenzweig, J.P., Naor, D. et al. (2013)
immunological and autoimmune considerations of autism Spectrum
Disorders. J autoimmun. aug;44:1-7. doi: 10.1016/j.jaut.2013.05.005

Chen, M.-H., Su, T.-P., Chen, Y.-S., et al. (2013) comorbidity of
allergic and autoimmune diseases in patients with autism spectrum
disorder: a nationwide population-based study. research in autism
Spectrum Disorders, 7: (2): 205-212.

Ghezzo, A., Visconti, P., Abruzzo, P.M., et al. (2013) oxidative
Stress and erythrocyte Membrane alterations in children with autism:
correlation with clinical features. pLoS one. Jun 19;8(6):e66418.

Gillberg, C., Billstedt, E., Sundh, V., et al. (2010) Mortality in autism:
a prospective longitudinal community-based study. Journal of autism
and Developmental Disorders, 40: (3): 352-357.

Lau, N.M., Green, P.H., Taylor, A.K., et al. (2013) Markers of celiac
Disease and Gluten Sensitivity in children with autism. pLoS one.
2013 Jun 18;8(6):e66155.

Giovanardi, R.P., Posar, A., Parmeggiani, A. (1999) niaprazine in
the treatment of autistic Disorder J child neurol august 1999 14:
547-550, doi:10.1177/088307389901400814

Li, X., Chauhan, A., Sheikh, A.M., et al. (2009) elevated immune
response in the brain of autistic patients. Journal of
neuroimmunology, 207: (1): 111-116.

Goehler, L.E. and Gaykema, R.P. (2009) neural pathways mediating
behavioral changes associated with immunological challenge. the
neuroimmunological basis of behavior and Mental Disorders, 35-58.

Ludvigsson, J.F., Reichenberg, A., Hultman, C.M., et al. (2013) a
nationwide Study of the association between celiac Disease and the
risk of autistic Spectrum Disorders. JaMa psychiatry.
doi:10.1001/jamapsychiatry.2013.2048.

Gorrindo, P., Williams, K.C., Lee, E.B., et al. (2012) Gastrointestinal
dysfunction in autism: parental report, clinical evaluation, and
associated factors. autism research, 5(2):101-8.
Hughes, J.R. and Melyn, M. (2005) eeG and seizures in autistic
children and adolescents: further ﬁndings with therapeutic
implications. clinical eeG and neuroscience, 36: (1): 15-20.
Isaksen, J., Bryn, V., Diseth, T.H., et al. (2012) children with autism
spectrum disorders–the importance of medical investigations.
european Journal of paediatric neurology, 17: (1): 68-76.
Jaffe, J.S. and Timell, A.M. (2003) prevalence of low bone density in
institutionalized men with developmental disabilities. Journal of
clinical Densitometry, 6: (2): 143-147.
Jaffe, J.S., Timell, A.M. and Gulanski, B.I. (2001) prevalence of low
bone density in women with developmental disabilities. Journal of
clinical Densitometry, 4: (1): 25-29.
Johansson, C. (2012) infectious behavior: brain-immune
connections in autism, Schizophrenia, and Depression. the british
Journal of psychiatry, 201: (2): 164-165.

Mazurek, M.O., Vasa, R.A., Kalb, L.G., et al. (2012) anxiety, Sensory
over-responsivity, and Gastrointestinal problems in children with
autism Spectrum Disorders. Journal of abnormal child psychology,
aug 1: 1-12.
McDougle, C.J. and Carlezon, W.A. (2013) neuroinﬂammation and
autism: toward Mechanisms and treatments.
neuropsychopharmacology, 38: (1): 241-242.
Memari, A., Ziaee, V., Mirfazeli, F., et al. (2012) investigation of
autism comorbidities and associations in a School-based
community Sample. Journal of child and adolescent psychiatric
nursing, 25: (2): 84-90.
Ming, X., Julu, P.O., Brimacombe, M., et al. (2005) reduced cardiac
parasympathetic activity in children with autism. brain and
Development, 27: (7): 509-516.
Ming, X., Stein, T.P., Barnes, V., et al. (2012) Metabolic perturbance
in autism spectrum disorders: a metabolomics study. Journal of
proteome research, 11: (12): 5856-5862.

Jyonouchi, H. (2010) autism spectrum disorders and allergy:
observation from a pediatric allergy/immunology clinic. expert review
of clinical immunology, 6: (3): 397-411.

Mostafa, G.A. and Al-Ayadhi, L.Y. (2012) the relationship between
the increased frequency of serum antineuronal antibodies and the
severity of autism in children. european Journal of paediatric
neurology, 16(5):464-8.

Kats, D., Payne, L., Parlier, M. et al. (2013) prevalence of selected
clinical problems in older adults with autism and intellectual disability.
Journal of neurodevelopmental Disorders 2013, 5:27
doi:10.1186/1866-1955-5-27

Mouridsen, S.E., Rich, B. and Isager, T. (2011) a longitudinal study
of epilepsy and other central nervous system diseases in individuals
with and without a history of infantile autism. brain and Development,
33: (5): 361-366.

Kohane, I.S., McMurry, A., Weber, G., et al. (2012) the coMorbidity burden of children and young adults with autism
Spectrum Disorders. ploS one, 7: (4): e33224.

Munoz-Yunta, J., Ortiz, T., Palau-Baduell, M., et al. (2008)
Magnetoencephalographic pattern of epileptiform activity in children
with early-onset autism spectrum disorders. clinical neurophysiology,
119: (3): 626-634.

Kose, S., Erermis, S., Ozturk, O., et al. (2013) Health related
Quality of Life in children with autism Spectrum Disorders: the
clinical and demographic related factors in turkey. research in
autism Spectrum Disorders, 7: (2): 213-220.
Kushak, R.I., Lauwers, G.Y., Winter, H.S., et al. (2011) intestinal
disaccharidase activity in patients with autism effect of age, gender,
and intestinal inﬂammation. autism, 15: (3): 285-294.
Lea, C.L., Sauven, N., Thorpe, M.P.B. (2012) explaining the
Unexplained: How far to investigate Symptoms in Learning Disabled
patients?. arch Dis child. 2012;97:a137. doi:10.1136/archdischild2012-302724.0469
Lajonchere, C., Jones, N., Coury, D.L. et al. (2012) Leadership in
Health care, research, and Quality improvement for children and
adolescents With autism Spectrum Disorders: autism treatment
network and autism intervention research network on physical
Health. pediatrics Vol. 130 no. Supplement 2 november 1.

Naik, U.S., Gangadharan, C., Abbagani, K., et al. (2011) a study of
nuclear transcription factor-kappa b in childhood autism. ploS one, 6:
(5): e19488.
Nicolaidis, C., Raymaker, D., McDonald, K., et al. (2012)
comparison of Healthcare experiences in autistic and non-autistic
adults: a cross-Sectional online Survey facilitated by an academiccommunity partnership. Journal of General internal Medicine, nov
21.:1-9.
Oliveira, G., Diogo, L., Grazina, M., et al. (2005) Mitochondrial
dysfunction in autism spectrum disorders: a population based study.
Developmental Medicine & child neurology, 47: (3): 185-189.
Persico, A. and Napolioni, V. (2012) Urinary p-cresol in autism
spectrum disorder. neurotoxicology and teratology. Sep 10. pii:
S0892-0362(12)00150-X. doi: 10.1016/j.ntt.2012.09.002.

Pickett, J.A., Paculdo, D.R., Shavelle, R.M., et al. (2006) 1998-2002
Update on" causes of death in autism". Journal of autism and
Developmental Disorders, 36: (2): 287.
Price, C.E., Rona, R.J. and Chinn, S. (1990) associations of
excessive irritability with common illnesses and food intolerance.
paediatric and perinatal epidemiology, 4: (2): 156-160.

Sullivan, J.C., Miller, L.J., Nielsen, D.M., et al. (2013) the presence
of migraines and its association with sensory hyperreactivity and
anxiety symptomatology in children with autism spectrum disorder.
autism. Sep 26. [epub ahead of print]
Suzuki, K., Sugihara, G., Ouchi, Y., et al. (2013) Microglial activation
in young adults with autism spectrum disorder. arch Gen psychiatry,
2013 Jan 1;70(1):49-58.

Ramirez, P.L., Barnhill, K., Gutierrez, A., et al. (2013) case report:
improvements in behavioral Symptoms following antibiotic therapy
in a 14-year-old Male with autism. case reports in psychiatry.
Volume 2013, article iD 239034.

Sweeten, T.L., Bowyer, S.L., Posey, D.J., et al. (2003) increased
prevalence of familial autoimmunity in probands with pervasive
developmental disorders. pediatrics, 112: (5): e420.

Randolph, T.G. (1947) allergy as a causative factor of fatigue,
irritability, and behavior problems of children. the Journal of
pediatrics, 31: (5): 560-572.

Theoharides, T.C., Angelidou, A., Alysandratos, K.-D., et al. (2012)
Mast cell activation and autism. biochimica et biophysica acta
(bba)-Molecular basis of Disease, 1822: (1): 34-41.

Rose, S., Melnyk, S., Pavliv, O., et al. (2012) evidence of oxidative
damage and inﬂammation associated with low glutathione redox
status in the autism brain. translational psychiatry, 2: (7): e134.

Tracy, J.M., Wallace, R. (2001) presentations of physical illness in
people with developmental disability: the example of gastrooesophageal reﬂux. Med J aust. Jul 16;175 (2):109-11

Rose, S., Melnyk, S., Trusty, T.A., et al. (2011) intracellular and
extracellular redox status and free radical generation in primary
immune cells from children with autism. autism research and
treatment, Volume 2012 (2012), article iD 986519, 10 pages.

Tyler, C.V., Schramm, S.C., Karafa, M., et al. (2011) chronic disease
risks in young adults with autism spectrum disorder: forewarned is
forearmed. american journal on intellectual and developmental
disabilities, 116: (5): 371-380.

Rossignol, D. and Frye, R. (2011) Mitochondrial dysfunction in
autism spectrum disorders: a systematic review and meta-analysis.
Molecular psychiatry, 17: (3): 290-314.

Vargas, D.L., Nascimbene, C., Krishnan, C., et al. (2005) neuroglial
activation and neuroinﬂammation in the brain of patients with autism.
ann.neurol., 57: (1): 67-81.

Sandler, R.H., Finegold, S.M., Bolte, E.R., et al. (2000) Short-term
beneﬁt from oral vancomycin treatment of regressive-onset autism.
J.child neurol., 15: (7): 429-435.

Venkat, A., Jauch, E., Russell, W. A., et al. (2012) care of the
patient with an autism spectrum disorder by the general physician.
postgrad Med J. aug;88(1042):472-81. doi: 10.1136 epub 2012 Mar
16.

Schieve, L.A., Gonzalez, V., Boulet, S.L., et al. (2012) concurrent
medical conditions and health care use and needs among children
with learning and behavioral developmental disabilities, national
Health interview Survey, 2006–2010. research in developmental
disabilities, 33: (2): 467-476.
Schurman, J.V., Friesen, C.A., Dai, H., et al. (2012) Sleep problems
and functional disability in children with functional gastrointestinal
disorders: an examination of the potential mediating effects of
physical and emotional symptoms. bMc gastroenterology, 12: (1):
142.
Scott, O., Richer, L., Forbes, K., et al. (2013) anti-n-Methyl-Daspartate (nMDa) receptor encephalitis: an Unusual cause of
autistic regression in a toddler. J child neurol. 2013 oct 3.
Shavelle, R.M., Strauss, D.J. and Pickett, J. (2001) causes of death
in autism. Journal of autism and Developmental Disorders, 31: (6):
569-576.
Shyu, C.-S., Lin, H.-K., Lin, C.-H., et al. (2012) prevalence of
attention-deﬁcit/hyperactivity disorder in patients with pediatric
allergic disorders: a nationwide, population-based study. Journal of
Microbiology, immunology and infection, 43: (3):237-242.
Siegel, A. and Zalcman, S.S. (2008) the neuroimmunological basis
of behavior and mental disorders. Springer.
Socanski, D., Aurlien, D., Herigstad, A., et al. (2013) epilepsy in a
large cohort of children diagnosed with attention deﬁcit/hyperactivity
disorders (aDHD). Seizure. May 24. pii: S1059-1311(13)00142-8. doi:
10.1016/j.seizure.2013.04.021.

Viscidi, E.W., Triche, E.W., Pescosolido, M.F., et al. (2013) clinical
characteristics of children with autism spectrum disorder and cooccurring epilepsy. pLoS one. Jul 4;8(7):e67797. doi:
10.1371/journal.pone.0067797.
Walker, S.J., Fortunato, J., Gonzalez, L.G., (2013) identiﬁcation of
unique gene expression proﬁle in children with regressive autism
spectrum disorder (aSD) and ileocolitis. pLoS one. 2013;8(3):e58058.
doi: 10.1371/journal.pone.0058058.
Whiteley, P., Shattock, P., Knivsberg, A.-M., et al. (2012) Glutenand casein-free dietary intervention for autism spectrum conditions.
frontiers in Human neuroscience; 6:344. doi:
10.3389/fnhum.2012.00344.
Williams, B.L., Hornig, M., Buie, T., et al. (2011) impaired
carbohydrate digestion and transport and mucosal dysbiosis in the
intestines of children with autism and gastrointestinal disturbances.
ploS one, 6: (9): e24585.
Woolfenden, S., Sarkozy, V., Ridley, G., et al. (2012) a systematic
review of two outcomes in autism spectrum disorder–epilepsy and
mortality. Developmental Medicine & child neurology, 54: (4): 306312.
Yap, I.K., Angley, M., Veselkov, K.A., et al. (2010) Urinary metabolic
phenotyping differentiates children with autism from their unaffected
siblings and age-matched controls. Journal of proteome research, 9:
(6): 2996-3004.

