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Abstract

Introduction: many children and adults with autism spectrum disorder (ASD)
have comorbid medical conditions. Recent large-scale studies have confirmed that
several medical conditions are significantly more prevalent in people with autism
compared to the typical population. Comorbid conditions may be markers for basic
psychopathology and may require a more varied treatment approaches. Comorbid
conditions in ASD are: anxiety disorders, bipolar disorder, gastrointestinal disorders,
depression and other psychopathological disorders, ADHD, Fragile X syndrome,
mental retardation, neuroinflammation and immune disorders, nonverbal learning
disorder, motor clumsiness, obsessive-compulsive disorder, Tourette syndrome,
epilepsy, sensory problems, tuberous sclerosis, oxidative stress, acquired mitochondrial
dysfunction and metabolic abnormalities, etc.

Methodology: the main goal of the article is to present the most frequent
medical conditions in ASD in a sample from the Republic of Macedonia. The main
task of the research is to show that accurate diagnosis and treatment often results
in an improved level of functioning and decreased severity of symptoms. This is a
retrospective, descriptive study where 102 medical records from the Macedonian
Scientific Society for Autism were analyzed. In the study, 88 males and 14 females
were included with a mean age of 6.9+3.63 years.

The results: the most prevalent medical conditions were acute infectious disease
(40%): varicella in 35 (34%) and measles in 7 (6%) of the persons with autism. Angina
was seen in 34 (33%) persons of the sample. Sixteen patients met the criteria for any
kind of allergies on food, medicaments, and inhalants. Convulsions, as a symptom,
were represented in 15 (14%) of the subjects. Eleven patients had lower respiratory
tract infections such as bronchitis and bronchopneumonia. Eleven percents had
gastrointestinal disorders. Genetic disorders were not detected.
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Conclusion: medical comorbid and consecutive pathological processes can
have a negative impact on behavior, socialization, communication, cognitive function
and sensory processing of individuals with autism. The failure to identify medical
conditions, in part, is due to communication impairments and ambiguous symp-
tomatology, but under-diagnosis also exists. Many of these medical conditions are
treatable, and often resulting in improved quality of life for the patient and the family.
Accurate identification and solving the conditions of medical comorbid with autism
will help the reduction of the immense emotional, physical and financial burden of
the families and the guardians.
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Introduction

Autism is defined as a neurodevelopmental disorder, characterized by repetitive
behaviors, social withdrawal, and communication deficits (Gillberg and Coleman,
2000). The term “co-morbid condition” is commonly used to describe associated
medical and developmental disorders. This term implies a condition that is distinct
from the disorder itself, which may not be true for many conditions associated with
an ASD.

Tt is also recognized as the second most common developmental disability after
mental retardation, among children (Centers for Disease Control and Prevention,
2009). Many children and adults with a diagnosis of autism spectrum disorder (ASD)
have comorbid health problems. Studies from the USA, Europe and Asia that carried
out detailed clinical investigations confirmed that medical comorbidities were highly
prevalent in children and adolescents diagnosed with ASD (Gurney, McPheeters &
Davis 2006). Abnormal clinical findings were common and additional investigations
revealed a high prevalence of medical disorders or manifestations, making it clear
that “an appropriately extensive medical assessment is essential in all
cases” (Kose et al., 2013). Comorbid conditions may be markers for underlying
pathophysiology and request a more varied treatment approach. Developmental,
psychiatric, and neurologic disorders frequently co-occur in children with autism
spectrum disorders (ASDs) and may have a significant impact on the identification,
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treatment needs, functional status, and progress of children with ASD (Gillberg &
Billstedt, 2000).

Autism occurs predominantly in males, with a male:female ratio of 4 to 1. There
is also an increased prevalence in African-Americans. The occurrence of autism varies
among nations, and it increases in most countries (Currenti, 2010).

In the clinical and psychological literature, children with ASD are often described
as having one or more of a variety of medical and psychological comorbidities,
including higher than expected rates of mental retardation, epilepsy, gastrointestinal
disorders, attention-deficit/hyperactivity disorder (ADHD), depression, anxiety
disorders, sleep disorders, bipolar disorder, Fragile X syndrome, neuroinflammation
and immune disorders, nonverbal learning disorder, motor clumsiness, obsessive-
compulsive disorder, Tourette syndrome, sensory problems, tuberous sclerosis,
oxidative stress, acquired mitochondrial dysfunction and metabolic abnormalities
(Gurney, McPheeters & Davis 2006).

Method

The main goal of the article is to present the most frequent medical conditions
in ASD in the sample from the Republic of Macedonia. Main task of the research
is to show that accurate diagnosis and treatment often results in improved level of
functioning and decreased severity of symptoms. This is a retrospective, descriptive
study where 102 medical records from the Macedonian Scientific Society for Autism
were analyzed. Autism was diagnosed with ICD-10 and DSM-IV criteria. As measures
of health care use, parents were first asked whether during the past 12 months their
child saw a doctor, nurse, or other health professional.

In the study, 88 males and 14 females were included. The mean age of participants
was 6.9+3.63 years. The survey includes questions about sociodemographics,
physical and mental health status of children and socioeconomic status of parents.
Interviews with parents of children with autism spectrum disorders were conducted
in Macedonian language in the period from January 2000 through January 2013.
Obtained data were stored in statistical program SPSS for Windows version 17.
Statistical analysis was made by descriptive statistical measure such as: mean, standard
deviation, and percentages.
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Results

This is a first study with complete analysis of autism in the Republic of
Macedonia, which has shown that in the Centers for social welfare and in the Medical
centers; sometimes the data for children with autism are inconvenient. In this study,
102 persons were analyzed, from which two were monozygotic female siblings and
one person was dizygotic male sibling. Male:female ratio was 6,28:1. The minimal
age of participants was 3 years while the maximal age was 20 years. The results from
this survey of children’s health suggest a consistent pattern of substantially higher
health care needs and use among children with autism, relative to other children.

In the sample the most prevalent medical condition were acute infectious
disease (41%) varicella in 35 (34.5%) and measles in 7 (6.5%) of the persons with
autism. Neonatal jaundice was seen in 40 children with ASD (39%). Angina was co-
morbid condition in 34 (33%) persons of the sample. Sixteen patients met criteria
for some kind of allergies on food, medicaments, and inhalants. Convulsions as
a symptom were represented in 15 (14%) of subjects. Eleven patients had lower
respiratory tract infections such as bronchitis and bronchopneumonia. 11% had
gastrointestinal disorders (constipation and diarrhea). Six parents referred hernia
to their children. Autism was associated with eye disorders in four examinees
(hypermetropia, strabismus and nystagmus). Middle ear infections also were detected
in four children which is less than 4%. Only two patients with ASD had infection with
Candida albicans (Table 1).
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Table1.  Co-morbid medical conditions in persons with ASD

Co-morbid medical

condition N %
Acute infectious disease 42 41
Neonatal jaundice 40 39.2
Angina 34 33.3
Allergy 16 15.7
Convulsions 15 14.7
Gastrointestinal disorders 12 11.8
Hernia 6 5.9
Eye disorders 4 39
Middle ear infections 4 3.9
Candidiasis 2 1.9

The findings reported in this paper showed an important pattern of parent
rates of concurrent conditions and needs from health care system. In this study, 204
parents of persons with ASD were examined for medical conditions. The most frequent
were neuropsychitaric disorders seen in 6.9% of this cohort. Parents had dementia,
epilepsy, neurosis, Parkinson syndrome and schizophrenia as well. Anamnesis data
showed that 10 parents (4.9%) had speech delay or some kind of speech disorder in
their childhood. Seven parents (3.4%) had significant signs of autoimmune disorder
such as Hashimoto thyroiditis, Sjogren syndrome, psoriasis, vitiligo, systemic lupus
erythematosus. Mental retardation, hypertension and malignant tumors were
presented in four parents (2%) respectively. Three parents (1.5%) in this group gave
positive answers for diabetes mellitus.

Table 2.  Medical conditions in parents of persons with ASD

Medical condition N %
Neuropsychiatric disorders 14 6.9
Speech disorders 10 4.9
Autoimmune disorders 7 3.4
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Allergies 5 24
Mental retardation 4 2
Carcinoma 4

Hypertension 4 2
Diabetes mellitus 3 1.5

Discussion

Current neurological, immunological, metabolic, endocrinological, and epide-
miological research is at the leading edge of a paradigm shift in our understanding
of ASD. While autism has been commonly assumed to be a neurodevelopment and
behavioral disorder, and kept within the boundaries of psychiatry and neurology, it is
now increasingly recognized as a whole-body disorder, with the core deficits in com-
munication, social interaction, restrictive/stereotypic behaviors, and other commonly
seen behaviors that have been attributed to ASD, being surface manifestations of a
systemic and complex disease process. These findings support previous research that
autism spectrum disorder commonly co-occurs with other developmental, psychiatric,
neurologic, autoimmune, and sensory disorders.

There is solid evidence of immune dysfunction in individuals with autism.
Results of numerous studies point to abnormal immune function, including on-
going neuroinflammatory response. Several postmortem and in vivo investigations
found chronic inflammatory processes in multiple areas of the brain and multiple
studies have found a correlation between levels of immune dysfunction and severity
of autistic symptoms (Vargas et al., 2005; Young et al., 2011; Suzuki et al., 2013).
These observations resemble findings in other inflammatory and autoimmune disease
states, in which elevations in levels of cytokines or autoantibodies are associated
with the pathogenesis of neuroinflammation, neurotoxicity and neuronal injury, and
subsequent behavioral and cognitive impairments. Persons with ASD in our sample
were not vaccinated consistently. Due to this reason there is frequent prevalence of
acute infectious diseases. Individuals with autism often display immune abnormalities
in the form of altered cytokine profiles, autoantibodies, changes in immune cell
function and abnormal mast cell activation (Trajkovski et al., 2004; Molloy et al.,
2006; Ashwood et al., 2011; Theoharides et al., 2012).
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Accumulating evidence suggests an association between exposure to
neonatal jaundice and autistic disorders, as well as other disorders of psychological
development. The excess risk of developing a disorder in the spectrum of psychological
development disorders after exposure to jaundice as a neonate was between 56% and
88% (Maimburg et al., 2010). In our study neonatal jaundice was detected in 39.2%
and it could play some role in the pathogenesis of autism.

Children with autism frequently have recurrent early infections consistent
with Streptococcus existing in biofilm state in the ears and sinuses, which can travel
through the stomach to the small intestine, where it could establish a biofilm state in
the duodenum (Cosford, 2009). Pediatric Autoimmune Neuropsychiatric Disorder
Associated with Streptococcus, also known as PANDAS,; is a condition that can occur
within a child with a diagnosis of ADHD, autism, Asperger’s syndrome, obsessive
compulsive disorder, or tic disorder (such as Tourettes syndrome). PANDAS leads
to autoimmune-mediated inflammation of the brain, and usually occurs after several
bouts of Strep throat, but may manifest even if the parent cannot recall a history of
Streptococcal infection in their child (Murphy & Pichichero, 2002). Our study group
showed that one third of persons with ASD had tonsillopharyngitis which is relatively
big percentage. Tonsil and adenoid removal in cases of PANDAS is needed and the
clinical features of autism will improve. Also, we should fight against infection with
Streptococcus, to avoid alterations in diet and nutrition, together with using probiotic
supplementation.

Food and inhalant allergies, including frank atopic diseases and food intoler-
ances are common in autism (Schieve et al., 2012). It has been demonstrated that a
challenge with nasal allergens results in increase of autism symptoms in over half of
the studied children (Boris and Goldblatt, 2004) while treatment of allergies often
results in improvement in behaviors such as anxiety, hyperactivity, and irritability,
commonly attributed to “being autistic” (Chen et al., 2013).

In previous study we examined specific IgA, IgG, and IgE antibodies to food
antigens in 35 participants with autistic disorder and 21 of their siblings. Statistically
significant higher plasma concentration of IgA antibodies against alpha-lactalbumin,
beta-lactoglobulin, casein, and gliadin were found in children with autistic disorder.
Plasma concentrations of IgG antibodies against alpha-lactalbumin, beta-lactoglobulin,
and casein in participants with autistic disorder were significantly higher. IgE-specific
antibodies (alpha-lactalbumin, beta-lactoglobulin, casein, and gluten) as well as
plasma concentration of total IgE were also statistically significantly higher in the
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participants with autistic disorder (Trajkovski et al., 2008). Both IgE and non-IgE
mediated allergic reactions are increasingly recognized causative factors of anxiety
and mood disorders. Also, these allergic reactions contribute to difficulty in focusing,
irritability, tics, daytime fatigue and sleep problems in both children and adults. In
this survey, it was found that approximately 16% of autistic persons suffer from some
kind of allergy on food, inhalants, etc. These findings indicate intestinal immunological
disturbances and the need for gluten-casein free diet in this population.

Health professionals should be aware that when a child or adult with autism
presents ‘autistic irritability’ or increased anxiety, inability to fall or stay asleep,
inability to concentrate, hyperactivity and daytime fatigue, the possibility of allergic
and hypersensitive conditions should be considered (Theoharides et al., 2012).

Epilepsy in autism is not uncommon. The prevalence of epilepsy found in
autistic children is up to 10 times higher compared to general pediatric population
(30% vs. 2-3%). Autism and epilepsy co-occur in some genetic disorders that follow
a Mendelian pattern of inheritance. These disorders may therefore share a common
neurochemical substrate that is targeted by the psychotropic mechanism of action
of several antiepileptic drugs (Saengpattracha, 2011). In contrast to this study our
anamnestic data showed convulsions in less than half ASD people or in 15%. Probably
it is due to the not advanced technique used in the diagnosis of epilepsy.

When epileptiform activity is present in the ASD therapeutic strategies such
as antiepileptic drugs, steroids, and even neurosurgery aimed at its control can often
lead to a significant improvement in language and autistic behaviors, in addition to
reducing seizure activity (Mufioz-Yunta et al., 2008).

Gastrointestinal problems are a commonly found in autism and may be
related to problem behaviors, sensory overresponsitivity, deregulated sleep, anxiety
and irritability (Chandler et al., 2013). Over the past several years there has been an
increased recognition of gastrointestinal comorbidities among individuals with autism,
including increased intestinal permeability, diarrhea, constipation, gastro esophageal
reflux, digestive enzyme deficiency and bacterial dysbiosis (Wasilewska et al., 2009).
Other digestive symptoms include abdominal pain, pyrosis (heartburn), chronic
diarrhea, flatulence, drooling or excessive salivation, vomiting, regurgitations, weight
loss, rumination, bruxism (teeth grinding), irritability. Diarrhea and constipation
are common, and constipation can coexist with episodes of diarrhea. In the case
of diarrhea, the stools are semi-liquid, very fetid with mucus and undigested food;
sometimes they can have a sandy/grainy consistency and other times show blood. In
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our study diarrhea and constipation were most frequent gastrointestinal disorders.
The Macedonian sample showed less than 12% gastrointestinal problems from which
diarrhea and constipation were most prevalent.

Analyses of the bacterial flora composition of individuals with autism have
frequently revealed the presence of abnormal bacteria that are absent from healthy
controls, as well as translocation of bacterial species to parts of gastrointestinal system
that are not host to those bacteria in healthy individuals (Williams et al., 2012).

Increasingly, ASD or ASD-like characteristics have been described in individuals
with a range of different genetic syndromes including: Tuberous Sclerosis Complex,
Fragile X, Cornelia de Lange, Down, Angelman, Coffin-Lowry, Cohen Laurence-Moon-
Biedel, Marinesco-Sjogren, Moebius, Rett and William’s syndromes. The strength of
association or co-occurrence between a given genetic syndrome and ASD is variable,
with prevalence estimates ranging from 5% in individuals with Down syndrome to
60% in individuals with Tuberous Sclerosis Complex (Moss and Howlin, 2009). In
our cohort there was no any case of secondary autism which is underestimated result
due to low resolution cytogenetic and molecular techniques. Also, our physicians don’t
think about association of autism and genetic disorders. The effectiveness of ASD
specific interventions for use in individuals with genetic syndromes who show ASD or
ASD-like characteristics is not known. It is likely that a combination of ASD specific
interventions and targeted interventions which focus on specific areas of difficulty will
be appropriate. However, further research is required to evaluate such approaches.

Until more definitive answers pertaining to the pathophysiology of autism
are available, frontline physicians are charged with treating, as best as they can,
whatever medical illnesses a patient may have, whether they be comorbid, or part
of the underlying pathology. The importance and value of such treatment has been
highlighted by recent authoritative studies. Managing comorbid illness in the autistic
patient carries a multitude of challenges. Communicating pain, processing pain or
tenderness, level of baseline agitation, lack of a coherent history, and other factors
can all contribute to a challenging assessment.

Conclusion

Autism has become a worldwide concern, and is a very common neurodevel-
opmental disorder among children. It has become a very prevalent disorder among
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children within a short period of time. Persons identified with autism spectrum
disorder had high frequencies of one or more co-occurring non-ASD developmental,
psychiatric, neurologic, metabolic, immune, gastrointestinal and possibly causative
medical diagnoses.

Medical co-morbidity and consecutive pathological processes can negatively
impact behavior, socialization, communication, cognitive function and sensory
processing of individuals with autism. The failure to identify medical conditions is due
in part to communication impairments and ambiguous symptomatology, but there is
also under-diagnosis. Many of these medical conditions are treatable, often resulting in
improved quality of life for the patient and family. Correct identifying and addressing
medical co-morbidity in autism will help in reducing the immense emotional, physical
and financial burden on families and carers. Some of these conditions appeared to
cluster and have important implications for delay in identification or diagnosis of ASD
and the complexity of intervention for children with ASD and co-occurring disorders.
These data highlight the need for clinicians to keep in mind the high prevalence of
associated diagnoses with an ASD diagnosis, and the possibility that in younger
children other symptoms or disorders may be masking or obscuring core symptoms
of ASD, which would lead to a diagnosis.

Children and adults with autism have an increased need for pediatric and
psychiatric specialist services, both for their core functional deficits and concurrent
medical conditions. Appropriate and individualized medical assessment must be
carried out in all cases, including a documented clinical examination.
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KOMOPBU/THU MEJIUIITTHCKH COCTOJBU KAJ
AYTUCTHUYEH CIIEKTAP HA HAPYIIIYBAFbA

Biaagumup TpajkoBcku

Ynueepsumem ,,Ce. Kupun u Memooduj“, @urosodcxu daxyamem,
Hxemumym 3a degpexmonoauja, Cxonje, PM

Ancmpaxkm

Bosen: MHoTy Jieria ¥ BOBpacHH €O ayTHCTHUEH CIIEKTap Ha HapytnyBara (ACH)
MMaaTt KOMOPOUIHY MEAUIIMHCKY cOcT0jOu. [TocsieITHITE TOJIeEMU CTYIUU TOTBP/ILIIE
JleKa HEKOJIKY MEJIUITMHCKHU COCTOjOU ce 3HAUUTEJTHO MOIPUCYTHH Kaj JIUIaTa co
ayTH3aM BO CHopezi0a co TUIIMYHATA Momysiamuja. KomopbuaHuTe cocT0j0M MOXKAT
Jla 6uzaT MapKepH 3a OCHOBHATA MaTO(H3UO0JIOTHja U [ja rTobapaar moBeke pasinyHu
MPUCTAIY BO TpeTMaHOT. Komop6uaHu cocTojou kaj ACH ce: aHKCHO3HU pacTpojCTBa,
OHUITOJIAPHO PACTPOjCTBO, TACTPOMHTECTHHAJIHY HAPYIIYBaba, JeIPECHja U IPYTH
TICUXOIIATOJIOIKK HapylryBama, AIIX]], dparuneH X-CHHAPOM, HHTEIEKTYaTHA
[IOTIPEYEHOCT, HeBpouH(pIIaMaIfja U UMyHOJIONIKH HaPYIIyBakha, HAPYIILyBamkbha BO
HeBepOAJTHOTO YUere, MOTOPHA HECMACHOCT, OTICECUBHO-KOMITYJICHBHO HAPYIITy-
Bame, TYpeToB CHHAPOM, EIUJIENICHja, CEH30PHU MPo0JIeMH, TyOepO3Ha CKIIEPO3a,
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OKCHJIATUBEH CTPEC, CTEKHATa MUTOXOHpHjaTHA TUChYHKIjA U MeTabOJTUIKU
a6HOPMAaTHOCTH UTH.

Meroposoruja: [1aBHa 1171 Ha TPYZOT € /1A Ce IPE3eHTHPAAT HajuecTUTe Me-
TUIIMHCKY cocTojou kaj ACH Bo mpumepok of Penybiinka Makenonuja. ['maBHaTa
3a/1a4ya Ha MCTPAXKYBAIbETO € /1A Ce MOKaKe JieKa TOUHATA JIUjarH03a U TPETMAHOT
YeCTO Pe3yJITUPAAT CO OA00pEeHO HUBO HA (PYHKIIMOHUPAKhe U HaMaJIyBakbe Ha Te-
JKMHaTa Ha cuMiTomuTe. OBa e PeTpOCIIEKTHBA, JIECKPUIITHBHA CTY/IHja CO KOJAIIITO
Oea aHAIM3UPAHU 102 MEUIIMHCKH JTocreja 071 MakeTOHCKOTO HAYUHO 3/IPYKEeHIe
3a aytusdaM. Bo cTynmjata 6ea BKIydeHH 88 MaIIKU U 14 KEHCKU WHIAUBHUIYH CO
mpocevHa Bo3pact 6,9+3,63 ro/INHM.

Pesynraru: HajpactipocTpaHeTn METUIIMHCKY COCTOjO1 6ea aKyTHUTE HH(EK-
TUBHHM 3a00J1yBamba (40%), v Toa: Bapyuyesia Kaj 35 (34%) ¥ Masti CUTIaHUTIH Kaj 7 (6%)
OJ1 JIhIiaTa co ayrusaM. AHTHHA Oellle BUIeHa Kaj 34 (33%) siuna o IpUMEPOKOT.
[IlecHaeceT manMieHTH T UCIIOTHIja KPUTEPUYMUTE 32 HEKOj BUJT aJIEPTUH HA XPaHa,
JIEKOBU W MHXaIaHTU. KOHBYI3MK Kako cuMnToM, Oea 3acTaneHu Kaj 15 (14%) ox
vcnuTaHunure. EarHaeceT nanueHTH nMaie MHQEKITUN Ha TIOJTHUOT PECITUPATOPEH
TPAKT, KaKO IIITO ce OPOHXHUTHC ¥ OpOHXOTHEBMOHU]A. ETHaeceT mpoLieHTH nMaJsie
TaCTPOMHTECTUHAJIHY HAPYIIIyBamka. '€ HeTCKU HapyIIyBamba He 6ea OTKPUEHH.

3axiyyok: MeUIIMHCKUTE KOMOPOU/IUTETHU U TIOC/IEI0BATETHUTE ATOJIOIII-
KU MPOIeCH MOKAT HETATUBHO JIa BJIMjaaT Ha OJHECYBAIbETO, COIHjaTN3aljaTa,
KOMYHUKAaIlfjaTa, KOTHUTHBHATA QYHKIMja U HA ceH30pHaTa 0O6paboTKa Ha JIUIA
co aytuzaM. Heycrexor /ia ce HIeHTUDUKYBAaaT MEIUITTHCKH COCTOjOU Cce JTOJIKU
JIeJIyMHO Ha KOMYHHKAIIFICKOTO HapPYIITyBake U IBOCMHUC/IEHATA CHMIITOMATOJIOTHja,
HO IIOCTOU U MOTIIPOIEHETOTO IUjarHOCTUIMPatbe. MHOTY Of OBHE MEIUITTHCKI
€OCTOjOM MOZKAT Jia Ce JIEKYBaar, IIITO YECTO PE3YJITUPA CO TOJ00PEH KBAJIUTET HA
JKMBOTOT Ha AITUEHTOT U Ha ceMejcTBOTO. ITpaBUTHO UIeHTU(UKYBAEbE U PEIIaBahe
Ha MEIUITUHCKHATE KOMOPOUIHU COCTOjOU Kaj ayTU3MOT Ke IIOMOTHE /la Ce HaMaJIu
OTPOMHATA €MOTUBHA, (PU3NUKa U (PUHAHCHCKA 3arPIKEHOCT HAa CEMEjCTBATa U

HeTyBaTeJuTe.

Kayunu 36oposu: aymusam, komopoudumem, meduuyuHcku, cocmaojou,
Penybauxa Makedouuja





