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Pe3ume

Hem: /la ce craBM akieHT Ha HEOJAMHCITHUTE
MPEMOPaKH U Ha HIHUTE TPEHIOBH BO JIMjarHOCTH-
UPambEeTO W CIPaBYBAKETO CO ayTHCTUYHHOT
CIICKTap Ha HapyIITyBarbe.

Mertonomnormja: beme n3BpireHo ceordaTHO Tpe-
OapyBame Ha EIICKTPOHCKUTE 0a3u Ha IOJATOIH,
CMMCaHM]a, TUCcTa Ha pehepeHIIr U Ha JUCEePTAIMH
TIOBP3aHK CO OBa IojIpayje.

Pesynratu u 3akmydorm: KapakrepucTidHo 3a ay-
THCTUYHHOT CIIEKTap Ha HapyIIyBame € ITO Ce
3a0enexyBa Tpe]] 3-TOIUIHA BO3PACT, MOCTOH
KBQJIUTATHBHO HAPYIIyBakhe¢ BO COLMjATHUTE W
KOMYHHKAIIUCKUTE BEIITHHH TIPOCIENCHO CO pe-
reTaTuBHA (POpMH Ha OJIHECYBAEC M CO OTPaHU-
YeHH MHTepecu. Bo eTnomaroreHesara ce MHBOII-
BHpPaHM MMOBEKE HACOKM IITO TH BKIydyBaaTr
CTPYKTYPATHUTE U cpeuHCKuTe (hakTopu. [ujar-
HO3aTa TIPBEHCTBEHO € KIMHWYKA, a ce 0azupa Ha
WHTEPBjy CO HETYBAaTEJIOT U Ha OICEepBaIMja Ha
narueHToT. Cerak, BO peJieBaHTHUTE CIICHApHja ce
HaBEJICHU OJIPE/ICHN OMOXEMHCKH, PaIHOJIOIIKA K
ENEeKTPOPU3HONIONIKH HUCTPaXKyBama. Tepanujara
Cce TIOTIHpa, MPeJl C&, Ha UHTEPBEHIIN]aTa BO OJIHE-
CYBaWETO CO (hapMakoTepanuvjara MpeBucHa 3a
oIpe/icHH OMXEjBHOpaIHHU mpaliama. Ce yiuTe ce
UCTPaKyBaaT MPETHOCTUTE Ha KOMIUIEMEHTAPHUOT
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Abstract

Goal: To highlight the recent recommendda-
tions

and future trends in diagnosing and managing
autistic spectrum disorder.

Methodology: Comprehensive search was
done in the electronic database, journals,
reference lists and dissertation related to the
field.

Results and conclusion: Autistic spectrum
disorder is characterized by onset before the
age of 3 years, qualitative impairment in
social and communication skills along with
repetitive behavioural pattern and restricted
interests.  Multiple pathways involving
genetic, structural and environmental factors
have been implicated in the etiopathogenesis.
Diagnosis is primarily clinical, based on
caregiver interview and observing the patient.
However, certain biochemical, radiological
and electrophysiological investigations are
indicated in relevant scenarios. The mainstay
of therapy is behavioural intervention with
pharmacotherapy indicated for certain be-
havioural issues. Complementary and alternate
treatment, dietary and stem cell therapies
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" AJIITCPHATUBHUOT TPETMAH, TCpallMi CO ANUCTa U
MaTHYHHM KJICTKH. B0 MOMEHTOB ce HUCIIMTyBaart
pa3jIM4yHHU MMOHOBHU TEpAIIMU IITO ja OTKpUBaaT MO-
JICKYJIapHaTa U TCHETCKaTa OCHOBA HAa IMMIPUYNHUTC-
JINTC.

Knyunu 300poeu: aymucmuuen cnekmap Ha Ha-
pyuysaree, JJCM-V, ncuxocoyujanua unmepeeH-
yuja, apmaxomepanuja, KOMHIEMEHMAPEH U
anmepHamuser mpemmar, mTOR-unxubumopu

Boeeo

AyTH3MOT ce KapaKTepu3upa CO Tpujaga O KBa-
JIMTaTUBHY HAapyILyBama BO COLMjaHUTE BELITH-
HH, CTEPEOTHITHN U PECTPUKTUBHU MO HA UH-
Tepecu M UCKPUBEHU ja3MYHU M KOMYHHKAIIUCKU
BEIUTHHM LITO CE I0jaByBaaT mpex 36-meceyHa
Bo3pacT (1). CeramHaTra mpoueHera npeBajieH-
nMja Ha rJ100a1H0 HUBO M3HecyBa 1 10 2% (2).
o Heonamua, criopex [IpupadyHukoT 3a aujarHo-
32 ¥ CTaTHUCTHKA 3a MEHTAJHOTO HapyILyBambe
(JICM), Gerie moTpeOHO HapyIIyBamke BO CHTE
TpU JOMEHa (ColujajeH, KOMyHUKAlUCKA U OH-
XEjBUOpaJIeH) 3a J]a Ce JAWjarHOCTUIMPA ayTHU3aM.
Cemnak HajHOBOTO TIETTO M3MIaHWE TH CIIOjyBa CO-
[HjaTHUTEe U KOMYHUKAIIICKUTE JJOMEHH BO €ICH.
Hcro Taka ce mpenopadyBa MO Karara Ha TepMH-
HOT ayTHUCTHYEH CIIEKTap Ha HapyIIyBame Ja ce
BKITydaT U AcCHeprepoB CHHIPOM, JE3UHTErpa-
THBHHUTE PacTpOjcTBAa BO JETCTBOTO U IEPBa3UB-
HUTE pa3BojHU HapymryBama. Maxko JICM V ce
YHHH JIeKa ce OJVIMKYBA CO BUCOKa crienupuy-
HOCT, TOCTOjaT KOHTPOBEP3HMH BO CEH3UTHB-
HOCTa 32 [HjarHOCTHLMpambe ayTHCTHYeH
CIeKTap Ha HapylyBame (3).

Jlo neH-neHec TOYHATa ETHUOIATOTeHe3a UM ce
MPOBJIEKYBAaIlle Ha UCTpaKyBauute. I eHeTCKOTO
HACJIEJICTBO HA [IeTeTO € HajjaKkaTra JeTepMH-
HAaHTa 3a KOjalITO ce NpPeTnocTaByBa [eKa
BJHjae HA Pa3IMYHU (PaKTOPH, KAKO IUTO ce:
HEPBHUTE BPCKH W MUTPalMja, JeHAPHYKATA
U CHHANITUYKA Mopdoioruja u GyHKIUOHUPA-
HETO HA OIJIeJAJICKUTE HEBPOHU (4). 3abemexa-
HH C€ MUKPOCKOIICKH HapyIIyBamba BO CUTE YETH-
pu peru, Ha 1epeOpalHUOT KOPTEKC, UHCYIaTa,
JIMMOWYKHAOT CUCTEM M MaJIMOT MO30K. Ormrere-
Hata (QyHKIMja Ha OrjefaicKuTe (pediaeKThupad-
K1) HEBPOHH € LIEHTpaJIHA BO TUC(HYHKIHOHATHH-
ot ckuont. Co ¢ynkumonamaa MHP ce 3a0enexy-
Ba HUBHOTO IIPUCYCTBO Ha NMPEMOTOPHHOT KOP-

are still investigational with some
benefits.Various newer therapeutic options
are currently being investigated, exploring
the molecular and genetic basis of
causation.

Keywords: Autistic spectrum disorder, DSM-V,
Psychosocial interventions, Pharmacotherapy,
Complementary and alternate treatment, mTOR
inhibitors

Introduction

Autism is characterised by a triad of

qualitative impairment of social skills,
stereotypic and restrictive patterns of
interests and defective language and

communication skills with onset before 36
months of age (1). The current estimated
global prevalence rate is 1 to 2% (2). Until
recently the Diagnostic and Statistical
Manual of Mental Disorders (DSM) required
impairment in all 3 domains (social,
communication and behavioural) to diagnose
autism; however, the most recent and 5
edition have merged the social and
communication domains into one. It has also
been recommended to include Asperger’s
syndrome, childhood disintegrative disorder
and pervasive developmental disorder all
under the umbrella term of autistic spectrum
disorder. Although DSM V seems to have
high specificity, controversy exists with its
sensitivity for diagnosing autistic spectrum
disorder (3).

Till date the exact etiopathogenic pathway
has eluded the researchers. The genetic
endowment of a child is the strongest
determinant which is presumed to
influence various factors like neural
connectivity and migration, dendritic and
synaptic morphology and functioning of
mirror neurons 4). Microscopic
impairments have been seen in all four lobes
of cerebral cortex, insula, limbic system and
cerebellum.  Impaired  mirror  neuron
functioning is central to the dysfunctional
circuitry. Functional MRI have located them
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TEKC, JOMOJHUTEIHATA MOTOPHA 00J1acT, BO MPH-
MapHOTO COMAaTOCEH30PHO U HH(EPHOPHO Ma-
PHEHTAJIHO MO/padje Ha KOPTEKCOT, KOCIITO nMa
IJIaBHA yJIora BO MOJECIHUPAIETO Ha MOTOPHHUTE
aKTUBHOCTH, TOBOPOT, (halyjaHaTa eKcrpecHja u
Ha (okycupanoro BHUMaHUE (5). Bo momainky on
10% on cimydanTte MOXe Ja ce MACHTU(UKYBaatr
cuanpomi (1.e. @parmren X, TyOepo3Ha CKIIEPO-
3a, AHIreJIMaHOB CHHJIPOM) WJIM MeTa0oHa (peHH-
JIKETOHYpHja, CHHAPOM Ha HEAOCTATOK Ha Kpea-
THH (6).

Jlujarso3ara Ha ayTu3aM € MPUMAPHO KIMHUYKA.
TpeTMaHOT TJIaBHO € TICUXOJIOMIKM U OMXejBHO-
PHUCTHYKH CO HEKOM jaCHM UHIUKAIIUK 3a (papMak-
ortepanuja. Bo mocnenHuBe roauHM, UCTO Taka ce
3a0eJe)KyBaaT HalpeAHH! JOOJHUTEIHH U aTep-
HaTHBHH Mojieny Ha TpeTMaH. [IpakTnynuTe Ha-
coxku mnpercrapyBaaT OJAJIMYEH Bommu 3a
o0e30eqyBame CTaHAApIM 3a TPHKA BTeMeJe-
HM Ha eBUJICHIHja BO YCJIOBH HA JAMjarHo3a u
TperMaH (7, 8).

Hujaznocmuyuparee aymuszam

Crnopen xpurepuymute Ha JICM V, moTpedHO €
UCIIOJIHYBamkE Ha CUTE 3 CUMIITOMHU BO COLIMjall-
HaTa MHTEpaKI#ja ¥ HajMaJKy OBa CHMITOMA
BO JIOMEHOT Ha PENETUTHBHOTO OJHECYBAaIbe.
Cenak, ce cMeTa JeKa T0a ce MHOTY CTPOTH
KpuTepuymMu Bo cnopenda co ICM IV. Iloc-
Tou BepojaTHocT Aeka IIPH — HIH (nmepBa-
3MBHU Pa3BOjHH HapyLIyBama, Hecrnienudu-
LHMPAHU HA IPYT HAYHH) ce UCIYIITAAT, KAKO
U BHCOKO (DYHKIMOHUPAYKH ayTU3aM, BKJIY-
YyBajKu 1o U AcneprepoBuor cunapom (3).
MenunuHckuTe eBanyanuu ce (GOKycHupaaT Ha
TFCHETCKOTO TECTUPAme, HEBPOBH3YENIM3aIH]ja-
Ta, eiekrpoeHuedanorpadujaTa U MeTadboINd-
knoT ckpuHHHT (Cnmka 1). Jlaboparopuckure
UCTpa)KyBama HE CE€ PYTHHCKH HWHAWIUPAHU U
pasrienyBaHH HAa MHAWBHIYaIHA OCHOBA (7)

to the premotor cortex, supplementary motor
area, primary somatosensory and inferior
parietal cortex areas which play crucial role
in modulating motor activities, language,
facial expression and joint attention (5). In
less than 10% cases, a syndromic (viz.,
Fragile X, Tuberous Sclerosis, Angelman) or
a metabolic (viz., phenylketonuria, creatine
deficiency syndromes) cause can be
identified (6).

The diagnosis of autism is primarily clinical.
Treatment is mainly psychological and
behavioural with some definite indications
for pharmacotherapy. Recent years have also
seen upsurge of complementary and
alternative modalities of treatment. Practice
guidelines have appeared like NICE
guidelines for providing evidence based
standard of care in terms of diagnosis and
treatment (7, 8).

Diagnosis of autism

The DSM V criteria require fulfillment of all
3 symptoms in social interaction and
communication domain and at least 2
symptoms in repetitive behavioural domain.
However, it comes across as very stringent
diagnostic criteria compared to DSM 1V.
There is a high probability of missing out
PDD-NOS (pervasive developmental
disorders, not otherwise specified) and
high  functioning autistics including
Asperger’s  Syndrome (3). Medical
evaluation focuses on genetic testing,
neuroimaging, electroencephalography and
metabolic screening (Figure 1). Laboratory
investigations are not routinely indicated and
considered on an individual basis (7)
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[unjarHocTvumMpaHu crnyvam Ha ayTUCTUYEH CnekTap Ha HapyLlyBawe cropea kputepuymute Ha [ICM V/
A diagnosed case of autistic spectrum disorder by DSM V criteria

leHeTcku TecTupama / Genetic tests

Pparun X, PeToB cvHApoM, AHreniMaHosw
MyTauumn 6asupanmn Ha heHoTUnoT /
Fragile X, Rett, Angelman mutations on
the basis of phenotype

XpomosoMcka aHannsa Ha Y1noBu: ako
hEHOTUMNOT He e cyrecTvBeH /
Chromosomal micro array analysis if
phenotype not suggestive

MoxHa 6anaHcupaHa TpaHcnokaumja (>=
2 cnoHTaHun abopryca): Kapuotun /
Balanced translocation suspected (>= 2
miscarriages): Karyotype
MTEH-aHanuaa 3a myTauuja: crnyyaun co
makpouedanuja / PTEN mutation
analysis: cases with macrocephaly

regression
HeobjacHeta
eHuedanonatuja /

Hanagw / Clinical/s
v seizures

EnekroeHuedanorpadmja /
Electroencephalograpy

«  AxyTHa perpecuja / Acute

Unexplained OopraHcka ypuHa 1 aMMHOKUCENUHY,
encephalopathy npodepka Ha hyHKLMUTE HA LIPHUOT APO6
KnuHnyku/cynknmHnykm n 6y6pesute/ Arterial lactate, pyruvate,

MeTtaGonuyku Tectupama /
Metabolic testing

(ApTepucKu nakTat, NMPYBUT, HUBO Ha
KPpBE€H KapHUTUH U auUKNapuHTUH,

ubclinical blood carnitine and acylcarnitine levels,

urinary organic and amino acids, liver and

renal function tests)

HeBpoBu3ayanu3sauuja / Neuroimaging

Mukpouedpanuja / Microcephaly

AkyTHa perpecyja / Acute regression
Hespomanurin mapkepu / Neurocutaneus
markers

AHOManuja Ha cpegHara nuHuja Ha
nuueto/ Midline facial anomalies
dokaneH HeeponoLuku aecuumt / Focal

LinknnyHo noepakamse / Cyclical vomiting
Xvnotonuja / Hypotonia

TNetaprnyHocT co meryBpemeHa Gonect /
Letharginess with intercurrent illness
AbHopmanHa mvpusba Ha TenecHuTte
TeuHocTn / Abnormal odour of body fluids
MynTtuopraHcko Bknydysatse / Multiorgan
involvement

[ncmopdomaam / Dysmorphism

neurological deficits

HapyLuyBate Ha aBuxerseTo / Movement
Disorder

Cnuka 1: Vicmpaoicysauku npucman Ha aymusmom

I'enemcko mecmupare

AMepHKaHCKaTa akajieMdja 3a TendjaTpuja
(AAII) ja npenopauyBa XpOMO30MCKaTa aHaAJIHU-
3a 3a cuTe ayTUCTHYHHU Jena. Cenak, 3a OMILITH-
Te cuHIpoMu, (Pparmien X u PeToB cunapom),
IPENopayaHd c€ IMOCEOHM T€HETCKH CTYIHH.
Kapuotunor ce npenopadyBa JOKOJIKY IOCTOH
COMHEX 3a OajaHcHMpaHa TpaHCIOKanuja (=2
crioHTaHu aboptyca). MHauBHayUTE CO TONEMa
rnaBa Tpeba nma Oupmat usnoxenu Ha [ITEH-
aHayn3a 3a mytanuja (9).

Heesposusyanuzayuja

MarneTHa pe3oHaHLIa C€ IMpernopadyBa 3a Ia-
IUEHTH CO MHUKpoIledalija, aKkyTHO 3a0CTaHyBa-
e, HEBPOMAJIMTHA MapKepH, aHOMAJIX Ha JIUIIe
Y aOHOPMAJIHU HEBPOJIOIIKH HCTTUTYBamba (10).

Bo cnyyaj Ha nuka: HMBOa Ha cepym U
ornoBo Bo ypuHa / In case of pica: Serum
and urine lead levels.

HwnBO Ha cepymcko xeneso / Serum iron
levels in all

Figure 1: Investigational approach to autism

Genetic testing

American Academy of Pediatrics (AAP)
recommends chromosomal microarray analysis
for all autistic children. However, for common
syndromes (Fragile X and Rett) specific genetic
studies are recommended. Karyotype is
advocated if a balanced translocation (> 2
miscarriages) is suspected. Macrocephalic
individuals should be subjected to PTEN
mutation analysis (9).

Neuroimaging

A Brain MRI is indicated for patients with
microcephaly, acute regression, neurocutaneous
markers, midline facial anomalies and abnormal
neurological examination (10).
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Enexmpoenuyegpanozpaghuja

Enextpoenuiedanorpaduja ce mpernopadysa 3a
MAIMEHTH CO aKyTHO 3a0CTaHyBame, HeoOjacHe-
Ta eHledanonaTija Wik IPOMEHH BO OJTHECYBa-
ETO, KIIMHUYKK HAMaIy WX COMHUTEIHU CyO-
KIMHUYKY Hanagu (9, 10).

Memabonnu cmyouu

Cnopen AAII, Tpeba na ce mpoBepH HMBOTO Ha
ApTEPUCKUTE JIaKTATH, IUPYBATH, HUBOATA Ha KPB-
HUOT KapHUTAH ¥ AaUWJIKApHUTHH, YpHUHAPHUTE
OpraHCKM W aMHHOKHCEITMHH, (YHKITHjaTa Ha IIp-
HHUOT Apo0 u OyOpe3uTe MOKOIKY MOCTOU TOBpa-
Kame, XUIIOTOHWja, amardja co OONeCT IITO ce
jaByBa MeryBpeMeHO, aOHOpMaiHa MHUpH30a Ha
TEJIECHUTE TEYHOCTH, MYJITHOPTaHCKO BKITYdyBa-
Be, IMCMOp(U3aM U HApYIIyBamke Ha JBUKCHETO.
Onme mTO jamar 3eMja, IecoK, Tpeba aa ce
HO/UIO’KAaT Ha TECTHPAme HAa HUBOTO Ha OJIOBO,
JIoJIeKa TECTHPAarbe Ha KEJIE30TO MOXKE J1a Ce Ha-
npaBu kaj cute (9, 10). Bo cryaujata Ha Sehgal u
cop. of Muauja He OWia HajueHa MOBP3aHOCT Ha
HHMBOTO Ha TEUIKA METaJIHd BO CEpyMOT (OJIOBO M
JKUBA) ¥ CHMITTOMH Kaj ayTUcTUIHuTe nera (11).

Moscnocmu 3a mpemman

Hajpaxkam ce OMXEjBHOPATHUTE HHTCPBECHIIMH
(9, 12). Onmpenenu KapakTepUCTUKH MOXKaT Ja
ce KoHTpoimpaar co (apmakoTepanuja. PazHu
JIpyTH HauWHU Ha Tepamnuja, BKIydyBajKu ja u
POMEHAaTa Ha HAYMHOT Ha HCXPaHa, MOMEHTAJI-
HO ce HCTIUTYBaar (ciuka 2).

Electroencephalography

Electroencephalography is recommended in
patients with acute regression, unexplained
encephalopathy or behavioural changes, clinical
seizures or suspected subclinical seizures (9,
10).

Metabolic studies

According to AAP, arterial lactate, pyruvate,
blood carnitine and acylcarnitine levels, urine
organic and aminoacids, liver and renal
function tests should be done in cases with
cyclical vomiting, hypotonia, letharginess with
intercurrent illnesses, abnormal odour of body
fluids, multiorgan involvement, dysmorphism
and movement disorder. Those with associated
pica should undergo lead Ilevel testing,
whereas iron studies can be done in all (9, 10).
In a study by Sehgal et al. from India, no
correlation was found between serum levels of
heavy metals (lead and mercury) and
symptoms in autistic children (11).

Treatment options

The mainstay is behavioural intervention (9,
12). Certain features are amenable to control
by pharmacotherapy. Various other modes of
therapies, including dietary modifications, are
currently under investigation (figure 2).
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MoxHOCTH 3a TpeTMmaH kaj ayTusam / Treatment options in autism

— |

\\

WHTepBeHUUM BO OAHECYBaHETO U
pa3Bojot / Behavioral and

Developmental Interventions ATUNAHEH BHTUMCHXOTLIN

®apmakoTepanuja / Pharmacotherapy

MpumeHeTn 6uxejBropantu aHanuamn
(AnckpeTHo NPoGHO UcnUTyBatLe,
BaXKEH TPETMaH Ha OAroBOPHOCT) /
Applied behavioural analysis (Discrete
trail training Pivotal response
treatment)

WHTepBeHUuja BO pa3BojoT Ha BPCkW /
Relationship development Intervention
CTpyKTYyMpaHo yyere (TEACH-
TexHuka) / Structured teaching
(TEACH technique)

CeHsopHa uHTerpauuja / Sensory
Integration

PaHa 6uxejBuopanHa nHTepseHuuja /
Early behavioural intervention

(prCnepuaoH): aHKCMO3HOCT, arpecuja,
peneTaTuBHO ofHecyBakse / Atypical
antipsychotics (Risperidone): anxiety,
aggression, repetetive behaviour
Metun theHnaat: HeBHUMaHMe,
XWUNEPaKTUBHOCT, UIMNYNCUBHOCT /
Methylphenidate: inattention,
hyperactivity, impulsivity

SSRI: ctepeotunu, putyanu,
peneTaTuBHO ogHecyBare / SSRIs:
stereotypies, rituals, repetetive
behaviour

TPULMKIYHM aHTUAENPECHB:
KOMMyNCUBHO oaHecyBake / Tricyclic
antidepressants: Compulsive behaviour
FnyTamat aHTaroHMCTV (aMaHTaauH):
XWUNEPaKTUBHOCT, KOrHULMja,
camocTumynauuja, jasuk / Glutamate
antagonists (Amantadine): hyperactivity,
cognition, self stimulation, language
Anda 2 aHTaroHMCTH (aTOMOKCETUH,
KNOHWAWH): XunepaktusHocT / Alpha 2
agonists (atomoxetine, clonidine):
hyperactivity

HanTpekcoH: couujantHa nsonupaHocT,
camonoBpe/yBak-e, XUnepakTUBHoCT /
Naltrexone: social aloofness, self
injurious behaviour, hyperactivity

KomnnemeHTapHu n WUcTpaxyBauku
anTepHaTMBHU NeKoBu / mogenu /
Complementary and alternative || Investigational
Medicines Modalities

Jecpunumueer nokazamen /
Definite indication

MenatoHuH: npobnemu co
cnverseto / Melatonin: Sleep
related problems

Moxe fa ce 3eme npegsug / Can
be considered

MMPUAOKCUH U MarHesnym ako e
[IOKyMEHTMPaH Hea0cTaToK /
Pyridoxine and Magnesium: if
documented deficiency

Ddonuym honHa kucenuHa /
Folic/folinic acid

Mpo6uoTuLK: ako “Ma CToMauHu
npo6nemu / Probiotics: if gut
associated probelms

YKeneso: ako e JOKyMeHTUpaH
HepocTartok / Iron: if documented
deficiency

XenaTHu areHcku: ako e
NOTBPAEHO TPYeHse CO TeLLKM
metanu / Chelating agents: if
heavy metal toxicity confirmed
Macaxa / Massage
AxynyHkTypa / Acupuncture
BexbGare / Exercise

[verta: keToreHeTcka,
6e3 rnyTeH u kasenH /
Dietary therapy:
Ketogenic, gluten and
casein free
MeseHxumanHa
Tepanuja co MaTuyHn
Knetku /
Mesenchymalstem cell
therapy
MTtop-uHxu6nTop
(panamuumH)/Mtor
inhibitors (Rapamycin)
ApbaknodeH (Mparun
X cuHapom) /
Arbaclofen (Fragile X
syndrome)

Bucoka npotesa,
3aMeHa Ha eHanumn /
High protease enzyme
replacement
H-auetun umctenH / N
acetyl cysteine

Cnuxka 2: Mosicnocmu 3a mpemman Ha aymu3am
Icuxocouyujannu unmepeenyuu

Pa3Hu HauMHM Ha OHMXEjBHOpaHA W pa3BOjHA HMH-
TEpBEHIIMja Ce pa3BHUEHM 3a TJIaBHUTE IMPOOIEMU
Ha ayT3MOoT. Cernak, MOMEHTAIIHO He TIOCTOH HUTY
elleH airopuram OasupaH Ha aokasu. IIpumenara
3aBHCH 0] CaMHOT nanueHT (9, 12).

IIpumenema buxejeuopanna ananusa (I116A4)

OBa e crpoBeneHO BO CTPYKTYpUpaHa CpeauHa
NpeKy 3ajakHaTa TeXHUKA Ha ydemwe. [JuckpeTHo
npobHo ucrmtyBamke (JI1M, momynapHOo Kako
TEXHHKA Ha JloBac, pa3BUeHa HA Y HUBEP3UTETOT
Bo Kamudopuuja) e Hajuecto ymorpeOyBaHa
dbopMa ox 0BOj MeTOA. AKIICHTOT € Ha OCHOBH-
UTE BEIITHHH, KAKO BHHMAaHHE, YCOIJIACyBame,
MMHTaLYja U MOCTAITHO YUYEHe Ha Majld HHAUBH-
IyaiHU 3aiaud. JIoKyMeHTUpaHu ce 3HAYNTEITHU
nofoOpyBama BO KOTHHTHBHOTO OJTHECYBAambe,
jasuuHHATE W couujanHuTe BemTuHu (9, 13, 14).
PanaTta uHTEeH3MBHA MUHTEPBEHIIM]a HA OJHECYBa-
weTo (PUMO) e mocebHa gopMa HA WHTEPBEH-
1yja mTo ce npuMeHyBa 20 xo 40 yaca HeleNHO.
Cochrane ja npukakyBa Kako e()eKTHBEH MOJEI,
HO CeTlaK ce MpernopavyyBaaT paHIOMH3UPaHH UC-
MUTyBama 3a NoAe(GUHUTUBHU 3akiydonu (15).

Mysuka / Music
Tepanwja co xuBoTHM / Animal
assisted therapy

Figure 2: Treatment options in autism
Psychosocial interventions

Various behavioural and developmental
intervention models have been developed for
the core issues of autism. However currently
there is no single evidence based algorithm.
Application is individual patient based (9, 12).

Applied behavioural analysis (ABA)

This is conducted in a structured environment
through reinforcement learning technique.
Discrete trial training (DTT, popularly known
as Lovaas technique, developed at the
University of California) is the most practised
form of this method. The stress is on basic
skills like attention, compliance, imitation and
breaking down learning into small individual
tasks. Significant improvements in cognition,
adaptive behaviour, language and social skills
have been documented (9, 13, 14). Early
Intensive Behavioural Intervention (EIBI) is a
specific form of this intervention given for 20
to 40 hours per week. Cochrane has shown it as
an effective modality; however, further
randomized trials are recommended for more
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Ce mojaBuJjl yHUKaTeH MoJeJ Ha OuXejBUO-
pajHaTa MHTepBeHLHUja 0a3zupaHa Ha Ouxej-
BHOPAJIHA AHAIN3a NPEKY AKTHBHOCTH Ha
Urpa, HapedeHu paH JleHBepoB Mojes, Koj
nokazkan egukacHoct kaj aeua ox 12 mo 18
MecelH Kaj pPaHIOMHM3UPAHM KJIMHMYKH HC-
nutyBama (16).

Hpyra rpanka Ha ABA e TpeTMaHOT 3a LieHTpaJl-
Ha peaknmja (TLIP), mpu mro pomurenute ce
TpEeHHpaaT Aa TM ydyaT HUBHHUTE Jela Ha [JIaBHU
Pa3BOjHU OJIHECYBama, KAKO BHUMAaHUE, UHULH-
pame, U3APKIMBOCT, HHTEPEC, 3aeHUYKO BHH-
Manue, copabotka wu Bimjanume (17, 18).
Cochrane Benmm neka paHWTE WHTEPBEHITUH CO
MOCPEICTBO Ha POAUTEINTE ce ePEKTUBHU, HO
JIeKa Cellak ce MOTPeOHU MTOBEeKe CTYIUH 32 J1a ce
JIOHEeCaT KOHEYHH 3aKirydoId (19).

Paseojrnu npucmanu

HctpakyBan e mojen 0a3upaH Ha Pa3BOJHUTE
WHIUBUIYATHH Pa3IHKH BO OJJHOCHTE HHTETPH-
paH co urpa Ha mox. Bo3pacHute ce BKIydyBaar
BO WIpa CO JelaTa Ha IMOJl U IO CTUMYJIHpaar
YYEHETO BO COLMjaTHH M €MOILIMOHAIHU CEepH.
PaHI[OMI/ISI/IpaHI/ITe HUCOHUTYyBamkba IIOKaXyBaaT
3HAYUTEIHO MOJ00pyBamke Ha COLMjATHUTE BEII-
THHU TIpu uHTEepBeHIMja (20, 21). MaTepBeHIH-
jata 3a pasBoj Ha Bpckute (MPB) ce 6asupa Ha
KOHIIENTOT Ha JWHAMUYHA WHTEINICHIIja WA
(hnekcnbunHo pasmuciaypamwe (22, 23). THP ru
KOMOMHHPA ¥ OUXejBHOPATHMOT U Pa3BOjHHU-
OT MpHCTAaI.

Cmpykmypupano yuerbe

[onynapuo mo3Harnor TEACHH-mozmen (Tpe-
HUHT U TIOAydYyBambe Ha AyTUCTUYHM Jela U
Jiera co TeIIKOTUU BO KOMYHHKAallljaTa) UCTaK-
HyBa MoAu(uIupame HAa CPEAUHATAa HA AETETO
CIIOpe/l HErOBMOT HEMOCTaTOK M HETOBHTE IIO-
TpeOu. OBa e ekJieKTHYeH NPHCTANl HA Tpe-
HHMHI LITO ce CIPOBEAYBa BO OPraHU3MpaHa
(pusznuka cpequHa mpeky BHU3YeJIHO CTPYK-
TYHpaHa aKTHBHOCT M pacnopeau ILITO MC-
TAKHYBAaT HEKOJIKY MOKHOCTH HAa KOM MOKe
Ja ce 3aBpPIIA oapeaeHa 3aaava (17, 24).

Cenzopua unmezpayuja

Ce mperrocTaByBa Jeka ayTHCTHYHHUTE Jelia ce
XHITO WITH XHMIICPCEH3UTUBHU HA CEH30pHH UH(OP-

definite conclusions (15). A unique model of
behavioural intervention based on applied
behavioural analysis through play activities
called Early Denver Model has emerged,
which has shown effectiveness in children
aged 12 to 18 months in randomised
controlled trials (16).

Another offshoot of ABA is pivotal response
treatment (PRT) in which parents are trained to
teach their children pivotal developmental
behaviours like attention, initiation, persistence,
interest, joint attention, cooperation and affect
(17, 18). Cochrane has suggested that early
parent mediated interventions are effective;
however, more studies are required for definite
conclusions (19).

Developmental approaches

A developmental individual difference
relationship based (DIR) model integrated with
floor play is being evaluated. Adults engage in
floor play with children and stimulate learning
in social and emotional spheres. Randomised
trials have documented significant
improvement in social skills in the intervention
arm (20, 21). Relationship development
intervention (RDI) is based on the concept of
dynamic intelligence or flexible thinking (22,
23). PRT combines both behavioural and
developmental approaches.

Structured teaching

Popularly known as the TEACHH (training and
education of autistic and related communication
handicapped children) model, it emphasizes
modifying the child’s environment according to
his deficits and needs. This is an eclectic
approach of training done in an organized
physical environment through visually
structured activity and schedules,
emphasising several options by which a
particular work can be done (17, 24).

Sensory Integration

Autistic children are presumed to be hypo or
hypersensitive to sensory input which manifests
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MallMy, MTO ce MaHU(pEeCTHpa Kako HapylleHa
CTIIOCOOHOCT J1a ce MHTEPIPETHpaaT BECTHOYIIap-
HHU, TPONPUOLCHTUBHU W TAKTUIHU CTUMYITYCH.
Wneanna ceH3opHa WHTErpaidja ce OBO3MOXYBA
MPEKy aKTUBHOCTH KaKO TPECEHE, CKOKahe, Kiall-
Kame U Jtyname. Ce KOPUCTAT pa3InyHU TEXHUKH,
BU3., CUJICH TPHUTHCOK, 3a¢JHHYKA KOMIIPECH]a,
TpHEHE Ha TEJI0, OPATHO-MOTOPHH BEXKOH U TOBOP
Ha Tesio (25). Cenak, oBa € KOHIENT IIITO ce pa3-
BHBA M MOTPeOHM ce MoOBeKe CTYAUM 3a Ja ce
MOTBP/M HErOBATAa 1M0JI3a.

Panu buxejsuopantu unmepgenyuu

OnpeneHu 3HAIM Kaj HOBOPOJCHUMEGA U MU JIe-
1a MOYKaT Jia TO TPEBUAT M0jaByBAKHETO HA ay-
TH3aM, CellaK MOTPEOHO € MOHATAMOIIHO UCTpa-
JKyBambe 3a IIENOCHO oOjacHyBame. OBa ordaka
HaMaJIeHO TyTamke U HapyIIEHO COLMjaHO peart-
pame CO TEIIKOTHH BO TECTUKYJIapHATa KOMYHH-
Kalyja, HapylmieHO BHUMaHHE W HMHTHPAmBE U
crnaba peakuuja Ha MUMETO, KOMIITO Ce Of] MOpaH
natyM (26). Bo MomeHTOT, ce eBajyupa paHHOT
JleHBepOB MOJIEIT Kaj HOBOPOJICHYMEbA Ha BO3PACT
oJ1 6 Mecely Kaj KOU TIOCTOjaT 3HAIM 3a 110jaBa Ha
paH aytuzam (9).

®Dapmakomepanuja

He mocrou omoOpeHa (apmakoTeparnja 3a riiaB-
HHUTE CUMIITOMHM 3a ayTH3aM, CelaK MOKaT J1a ce
KOPHUCTAT JICKOBH 32 JIa ce HaMaJlaT OMXejBUOpa-
HHUTE TPOOJIEMH, KaKO XUIIEPaKTHBHOCT, HEBHH-
MaHHe, arpecuja, HECOHUIIA, CAMOIIOBPEAYBAbE U
Bo3HeMupeHocT. Ojiykara Jla ce 3alodHe Co
(apmakoTepamnuja mTo ke ce 0asupa Ha WHIUBH-
IyaTH! CIy9ad B Ke e OJIpeH 1o OnxejBruopall-
Ha MHTEPBEHIIM]ja 110 OZIPEICH MePHOJ, He OKaXa
3Ha4ajHO Noo0pyBame. Co MOCTojaHaTa Teparu-
ja co JexoBH Tpeba a MPOAOIDKAT U OMXEjBHO-
paNHUTE UHTEPBEHIIUHL.

Hemunuunu anmuncuxomuyu

Pucniepuion W apumumnpasoi ce eIUHCTBCHUTE
IBa Jieka 1mTo ce omoopenu on OJIA 3a tpetupa-
BC PasIpa3UBOCT Kaj ayTUCTHYHH gera. OT-
KPHEHO € JIeKa PHUCIICPHIIOHOT ja HaMallyBa BO3-
Oynmata, arpecvjaTa U PENEeTUTHBHOTO OIHECYBa-
e, 3abernexann ce IOBpeMeHa TIOCIAaHOCT U 3T0-
JIeMyBambe Ha TeNecHAaTa TEeKHHA. PecrepuioHoT
UMa W aHTHOKCHJATHBHH W HEBPO3AITHTHU
edektn (27, 28).

as impaired ability to interpret and act on
vestibular, proprioceptive or tactile stimuli.
Ideally sensory integration is provided in
activities like rocking, jumping, swinging and
rolling. Various techniques are used, viz., deep
pressure, joint compression, body brushing,
weighted vests, oral-motor exercises and body
massage (25). However this is an evolving
concept and more studies are required to
validate its utility.

Early behavioural intervention

Certain clinical pointers in infants and early
toddler group can predict future occurrence of
autism; however, further research is needed

for complete delineation. These include
reduced babbling and impaired social
responsiveness predated by difficulty in
gestural communication, impaired joint

attention and imitation and poor response to
name (26). Currently, Early Denver model is
being evaluated in infants as young as 6
months with features of suspected early
autism (9).

Pharmacotherapy

There is no FDA approved pharmacotherapy
for core symptoms of autism; however, drugs
may be wused to ameliorate behavioural
problems like hyperactivity, inattention,
aggression, insomnia, self injury and anxiety.
Decision to initiate pharmacotherapy that
should be based on the individual case and done
only after behavioural intervention over a
significant period of time, has not shown much
improvement. With ongoing drug therapy
behavioural interventions should continue.

Atypical antipsychotics

Risperidone and aripiprazole are the only two
FDA approved drugs for treating irritability in
autistic children. Risperidone has been found to
reduce anxiety, aggression and repetitive
behaviour. Occasionally sedation and weight
gain has been reported. Risperidone also
possesses antioxidant and neuroprotective
effects (27, 28).
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Memungenuoam

Edukacen e 3a HeBHMMaHWe, XUIIEPAKTUBHOCT U
umnyicuBHocT. Cenak, Tpef6a aAa ce BHUMAaBa
Ha HecakaHuTe e()eKTH, KAKO HECOHHMLA, AHO-
peKcHja M INPOMEHM Ha PaCIOoJIOKEHHETO.
Hcrto Taka 3a0esiexaH e W 3a0aBeH pacT Npu
aoJrorpajua ymorpeoda (29).

CenexmusHu CEPONMOHUHCKU NOBPAIMHU uH.xu6umopu

DIyOKCETHHOT U CIMYHUTE JIEKOBU C€ KOPHUCHHU
3a HaMaJTyBambe Ha CTEPEOTHITHOTO, PUTYAITHOTO U
PENETUTUBHOTO ofHecyBame. Cemnak, Tpeba 1a ce
BHMMAaBa Ha HECAKaHUTE e(EKTH, KaKo Je3MHXU-
OuIMja, XUIOMaHHja U XHIIEPaKTHBHOCT (28).

Tpuyurauunu anmuoenpecusu

Bo cnopenba co mmanebo BO paHAOMH3HUpPAHO
KJIMHUAYKO HCITUTYBabhe, KIOMHIIPAMUHOT U JIe-
CHIIPAMHHOT TMOKaXaJIe 3HAYMTEIHO TOI00pY-
Bamke¢ Ha KOMITYJICHBHOTO onlHecyBame. Cerak,
3a0enexaHy ce HeCcakaHu e(heKTH KaKo arpecH-
ja 1 xunepaktuBHOCT (28, 30).

Aumuenunenmuyu

JleBeTupenieraM M Balmpoar MokaxyBaaT edu-
KAaCHOCT 32 HaMaJyBamke Ha CUMIITOMHUTE KaKO
XUTEPaKTUBHOCT, arpecHja, HapyIIeHH COIH-
jaTHA BEIITHHHY, a()eKTHBHA HECTAOMITHOCT Kaj
HESMWICNITHYHU ayTHCTUYHU aena (28, 31).

I'nymamam aumazonucmu

Enen on moctynupaHuTe MEXaHM3MH Ha ayTHC-
THYHATA MAaTOTeHe3a € IIyTaMaT eKCIUTOTOKCHY-
HocT. McTpaxyBamara MHOKaXkaa MOIOOpyBame
Kaj XWMIEPAaKTHBHOCTA, KOTHHLMjaTa, ja3HIHUTE
1poOJIEMH U CAMOCTHMYJIALMjaTa CO TIIyTaMaTHH-
T€ aHTarOHWCTH aMaHTaIuH 1 MeMaHTHH (32, 33).

Auemwzxozzuﬂecmepcwuu uqu6um0pu

JlekoBUTE KaKo JIOHENE3WI U TalaHTAMUH TO Ha-
MaJTyBaaT ayTUCTHYHOTO OJHECYBabe, pasJpas-
JIMBOCTA M XHUIIEPAKTUBHOCTA, HO Cemak Tpeba jia
ce OmJle BHUMATENICH 332 XOJMHEPTHYHHUTE Heca-
KaHU edekTH (28, 34)

Methylphenidate

It is effective for inattention, hyperactivity
and impulsivity. However, one has to be
cautious about side effects like
sleeplessness, anorexia and mood swings.
Growth failure has also been documented
with prolonged use (29).

Selective Serotonin Reuptake inhibitors

Flixetine and its congeners are beneficial in
reducing stereotypies, rituals and repetitive
behavior. However, side effects like
disinhibition, hypomania and hyperactivity are
to be watched for (28).

Tricyclic Antidepressants

Compared to placebo in a randomized
controlled trial, clomipramine and desipramine
have shown significant improvement in
compulsive behaviours. However side effects
like aggression and hyperactivity have been
described (28, 30).

Antiepileptics

Levetirecetam and valproate have shown
effectiveness in reducing symptoms like
hyperactivity, aggression, impaired social skills
and affective instability in non-epileptic autistic
children (28, 31).

Glutamate antagonists

One of the postulated mechanisms of autism
pathogenesis is glutamate excitotoxicity.
Studies have shown improvement in
hyperactivity, cognition, language problems
and self stimulation with glutamate antagonists
amantadine and memantine (32, 33).

Acetylcholinesterase inhibitors

Drugs like Donepezil and Galantamine
reduce overall autistic behavior, irritability
and hyper activity; however, one has to be
vigilant for the cholinergic side effects (28,
34).
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Angpa — 2 aconucmu

ATOMOKCETHH U KIOHUIMH ce 700pO TONepaHTHU
CEJICKTHBHM AaHTAarOHUCTH, KOM ja MOmoOpyBaaT
XWIEPAaKTUBHOCTA, IIPOMEHUTE HAa PAaCIIOIOXKe-
HHETO, arpecujaTa U CIUEHETO Kaj MAlHeHTH CO
ayTHCTHYEH CIIEKTap Ha HapyIryBama (9, 35)

Onuoonu aumazonucmu

EHpmoreHnTe onuosM Kako eHIOPGHUHHUTE U CHKE-
(haTMHATE TO PETYIMpPaaT COIHjATHOTO OJHECYBa-
we. Hekonky cTymin mokakasne Jeka ONMMOIHUTE
AHTATOHHCTH, KAKO HAITPEKCOH, MOXKAT J1a JI0BE-
JIaT JI0 HAMATyBame HA CAMOIIOBPEIYBAKETO, XU-
MIEPAKTUBHOCTA M COIMjATHOTO MOBJICKyBambe (36).

KOMI’UZ@MeHmapHM u anrmepramueru mpemmanu

OBa e rpyna Ha pa3HH aJITEPHATHBHU M-
HUHCKH W 3IPaBCTBEHH CHCTEMHU, MPAKTHKH
¥ TPOM3BOAYU IITO IeHEPAIIHO He ce 3eMaar
KaKo JeJ1 0 KOHBEHI[MOHATHATA MeINIHHA.
Tue ce TOMOJTHUTETHH KOTAa ce MPUMEHYBAaT
32€JHO0 CO KOHBEHIIHOHAJIHATA MeIMIHHA H
aJITEPHATHBHU KOTa ce Kopucrtat camu. J{o ¥
O]l TAIIMEHTUTE CO ayTHU3aM CE MU3JI0KCHU Ha aJl-
TEPHATUBHU WM KOMIUIEMEHTapHU TPETMaHHU.
Hocera He nocTojaT AeGUHUTHBHU MOXOCTH 32
JCKyBambe; CO KOPUCTCHE Ha OBHE METOAU Ce
oueKyBa Tanedo epexT Ouaejku THe ce JToc-
TaIHW, [TOMAJIKy TaJOlMUPAYKd U IICHXOJIOMIKU
MOYTEIIUTENIHU 3a poautenure. Cenak, neTere-
TO CO 3IPAaBCTBEHY PU3UIM HE Tpeba Ja ce u3-
J0KyBa Ha APYTH e(PEKTUBHU TEPAIINH, a CEME]-
CTBOTO JIa C€ M3JI0KYBa Ha JIOTIOJIHUTENCH (hu-
HAHCHUCKH Tpomiok (9, 37).

Menamonun

Enna cryauja on Munuja mokaxa jexa OKoy ¥a
OJ1 JieraTa co ayTh3aM MMaar mpoOJIeMu O CIThe-
ETO, OMXEjBUOpATHUTE TPOOJIEMH Ce TOYECTH,
IITO 3HAYM JIeKa OMXEJBUOPAIHUTE TIPOOIEMH MO-
e Jla TM HaMaJlid Jo0ap COH BO OJIpe/icH CTereH
(38). Jlokonky mocrojar mpoOJIEeMU CO CITUCHETO
Y JIOKOJIKY CIIMCH-ETO € KPaTKO, Ce Mpernopavysa
Tepanuja co MenaTonut, 2 — 10 Mr/mHeBHO, TIpes
civewe. Cemnak, He ce 3a0eseaHu 3HAYNTEITHU
eeKTH 32 HOKHOTO Oy/eHmhe W TJIaBHHUTE OHXej-
BHOPAITHU MpobiieMu Ha ayTu3Mor (39).

Alpha- 2 agonists

Atomoxetine and Clonidine are well tolerated
selective a-2 agonists, which improve
hyperactivity, mood swings, aggression and
sleep architecture in patients with autistic
spectrum disorder (9, 35).

Opioid antagonist

Endogenous opioids like endorphins and
enkephalins regulate social behaviour. Few
studies have shown that opioid antagonists like
Naltrexone can lead to improvement in self-
injurious behaviour, hyperactivity and social
aloofness (36).

Complementary and alternate treatments

These are group of diverse medical and
health care systems, practices and products
that are generally not considered part of
conventional medicine. They are
complementary when used along with
conventional medicines and alternate when
they are used alone. Upto % of the patients
with autism undergo some form of alternate or
complementary treatment. As of currently,
there are no definite curative options
available, a placebo effect is expected with
these modalities as they are accessible, less
invasive and psychologically more
comforting for the parents. However, it
should not present the child with health risks,
be detrimental towards other effective therapies
and cause undue financial burden to the family
9, 37).

Melatonin

A study from India has shown that around % of
the children with autism have sleep related
problems, behavioural issues are more frequent
in them, implying that better sleep may
ameliorate behavioural issues to some extent
(38). A trial of melatonin (2-10 mg/day) at bed
time is recommended if there are sleep onset
problems and decreased overall sleep duration.
However, significant effect is not seen for
nighttime awakenings and core behavioural
issues of autism (39).

52

JOURNAL OF SPECIAL EDUCATION AND REHABILITATION 2014, 15(1-2): 43-58
DOI: 10.2478/JSER-2014-0003



MEJULUHCKHA TPETMAH

[l DE GRUYTER
Bl OPEN

G

Bumamun b6 u macnezuym

JlaBameTo MUpHIOKCHH M MarHe3nyM € Tipudare-
HO Kaj MHIMBUIYH CO HENOCTATOK, OUACJKH CTY-
JIMHTE TTOKaXKaJe MoI00pyBamke Ha Ay THCTUIHOTO
onHecyBame. Cenak, paHIOMU3UPAHUTE KIMHIY-
KU MCTIMTYBama ce OTPEOHH 3a 1a ce OZIPEaH Jie-
(uaUTHBEH MoKa3 (40).

Donna Kucenuna

Mertunen terpaxunpodoiaT peayKTasa TeHCKHOT
nosmMopQu3aM yraTyBa Ha 3rOJIEMEH PU3MK 3a
aytnzam. VcrpaxxyBamara BO Kou ce 1aBa Qonar
MOKa)KyBaaT NOA0OpYBamke U Ha pelenTHBHATA U
Ha eKcIIpecuBHaTa KoMyHuKanyja. Cemak, IocTon
KOHTPOBEP3HOCT BO OJJHOC Ha TOa IITO Jia Ce JaBa
(omna kucenmHa) M 3a moTpedara o1 BUTAMHH
B12 (41).

Omeza 3 machu xucenunu

Omera 3 MacHHTE KUCEIMHH CE HEOMXOIHHU 3a
pa3Boj Ha MO30KOT, BKIYUCHH c€ BO CTalOmim3a-
1[MjaTa Ha HEeBPOHCKaTa MeMOpaHa, POAyKIIHjaTa
Ha eMKOCAHOM]I, KOMYHHKAI[jaTa Ha HEBPOHHUTE U
perynanujata Ha UIMyHHTETOT. [IpenuMiHapHUTE
MOJIATOITM BO OJHOC HA HMBHOTO JIABAaH-C HA ay-
TUCTHYHH JeTia, ce 0XpadpyBauku (40).

IIpobuomuyu

[TpoOuoTnImMTe CO IUIreCTHBEH €H3UM IOMaraatr
BO JIMTECTHjaTa HA CUTE eKCOPHUH TENTUIN U JTH-
caxapuau. Twe MM moMaraaT Ha TMalUEHTH CO
HPUAPYKHN TaCTPOMHTECTUHATHU — TPOOJIEMH.
[NoTpeOHNU ce moBeke UCTpaKyBamba 3a Ja ce YT-
Bp/IM HUBHATA Ie(pHMHUTHBHA yJora (42).

Keneso

Bo MOMEHTOT, Xejle30TO Ce JaBa Ha OHME IIa-
IIUEHTH Kaj KOU € 3a0eIeKaH0 HUCKO HUBO Ha (e-
putuH. Ce npernopadyBa Ha CUTE Jiella CO ayTH3aM
Jla UM CEe HalpaBU CKPUHHUHT 32 HEJIOCTATOK Ha
sxkeneso (40).

Aeencu 3a xenayuja

Tepanuja 3a xenamuja ce AaBa camo BO CIy4aj Ha
TPYEeHE CO TEMIKH MeTaind (0COOEHO KHBa, OJI0-
B0). [Tnarie60 panaOMHU3NpaHUTE NCTIUTYBambA 110-
KakaJie JIeka OBaa Tepanuja Kaj ayTUCTHYHH JIena
CO eKCKpellrja Ha rojieMa KOJIMYMHA TeIIKH MeTa-
JIM I0BEyBa JI0 MONOOPYBamke Ha ayTUCTUYHUTE
CHMITOMH U HOpMalu3alyja Ha CTaTyCOT Ha TIIy-
TaTHOH BO LIPBEHHUTE KPBHU 3pHIA (43).

JI-xapnosun
Jlocera nma camo eiHa CTy/dja ITO ja OKaXyBa

Vitamin B6 and Magnesium

Supplementation of pyridoxine and magnesium
is acceptable in deficient individuals as studies
have documented improvement in autistic
behavior. However randomized controlled trails
are required for definite conclusive evidence
(40).

Folic acid

Methylene tetrahydrofolate reductase gene
polymorphism is associated with increased risk
of autism. Studies with folate supplementation
have documented improvement in both receptive
and expressive communication. However,
controversy  exists  regarding  preferred
supplement (folic/folinic acid) and need for
vitamin B12 (41).

Omega3 fatty acids

Omega 3 fatty acids are essential for brain
development, being involved in neuronal
membrane stabilisation, eicosanoid production,
neural cell communication and immune
regulation.  Preliminary  data  regarding
supplementation in  autistic  children s
encouraging (40).

Probiotics

Probiotics with comprehensive digestive enzyme
aid in digestion of all exorphin peptides and
dissacharides. This is particularly helpful in
patients with concomitant gastrointestinal
problems. More research is required for
delineating a definite role (42).

Iron

Currently, iron is supplemented to those with
documented low serum ferritin. It is
recommended that all children with autism
should be screened for iron deficiency (40).

Chelating agents

Only if heavy metal (particularly mercury, lead)
toxicity is confirmed, chelation therapy is
indicated. Placebo controlled randomized trials
have shown that chelation therapy in autistic
children with high urinary excretion of heavy
metals led to improvement in autistic symptoms
and normalisation of red blood cell glutathione
status (43).

L-Carnosine
There is only one study till date demonstrating
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eduUKacHOCTAa Ha JI-KAPHO3HHOT 332 CHUMITTOMHTE
Ha ayTH3aM, CEIaK HEMOCPENHO HaOJbyyBambe
MpeAynpeyBa Ha HeCakaHu e(eKTH KaKo IITO €
XHIIEPaKTUBHOCTA (44).

Bo MOMEHTOB He TIOCTOjaT JOBOJHO JIOKA3M 3a Ja
ce mperiopada BuTamMuH LI, 1umpoxentamiuH u
MMYHOTEpaIivja Kaj ayTHCTHYHH JIe1la KakO MOXK-
HOCT 3a TpeTMad (40).

OU3NYKM MEPKH, KaKO MacaXku, aKyIyHKTypa U
BEXOM, ce nmpuaTirBa MOXKHOCT 32 CIPaBYBabe
CO ayTHCTUYHH Jela. Tue ro peaakcupaar yMoT U
TEJIOTO CO COOJNIBETHA KaHAJIM3alllja Ha CHEepruja-
ta. OTKPUCHO € JieKa aHTECSNICHTHH, KPaTKH, CHEep-
TMYHY, aepOOMYHN BEXKOU Cce eUKacHHU 32 HaMa-
JyBame Ha CAMOCTHMYJIMPAYKOTO OJTHECYBAbE U
3a KOTHUTUBHOTO MozjoOpyBame. Tepanuure co
My3MKa WJIM KHBOTHH C€ CTPYKTYpHpPaHu W
HAO/bYTYBAaHH TEXHUKH IIITO MOKAT Ja Ce MPH-
MeHYBaaT 3a NoJ00pyBamke Ha KOMYHUKAIMja-
Ta, COIMjAIHATA U ;KUBOTHATA UHTEPAKIUja U
3aeTHUYKOTO BHUMaHue. HeBpoduadekor e me-
TOJT CO KOj caMmoperyJiarjata Ha MO30KOT MOXe
Jla ce MOJ00PH CO PEATHH ayauo M BHIACOMHOP-
MaluKl Of KBAJHWTATHBHA eleKTpocHIedarorpa-
¢duja. Mako mproAOT BEeTyBa MHOTY, HE CE IIPEITO-
padyBa MOpaaX TPOLIOIUTE U MOPAIX KOMILICK-
cHocta. Bo MOMEHTOT, J0Ka3uTe mpernopavdyBaar
METOJ] Ha XurepOapryIeH KHCIOPOI KaKo MOMKEH
TpeTMaH Ha aytuzam (40, 45).

Tepanuja co ucxpana

Ce mporieHyBa Jieka cxpaHaTta 6e3 TIyTeH U Ka-
3€WH, KaKO M KETOMCXpaHaTa, BO Maj CTEICH T10-
Maraar Ha aytuctuaHute jena. Ce mpeTrnocTaBy-
Ba JIeKa TITyTeHCKU U Ka3eMHCKH MOBP3aHUTE TIe-
THIIM MOXKAaT Jia TPUIOHecaT 3a IaroreHes3ara Ha
ayTH3MOT, TIPEAN3BUKYBajKH 3roJieMEeHa OIMOU/-
Ha akTUBHOCT. Celrak, He TIOCTOojaT JOKa3H KOH ja
(aBOpU3MpaaT HUBHATA TPUMEHA U MTPEOPaYaHU
ce moao0po au3ajuupanu cryauu (46). CpeneH
CHHUHMp Ha TPUTIHUIEPHIHA KETOMCXpaHa ITOKa-
JKyBa 3HAYUTETHO MOM00pyBame Ha OWXejBHO-
panHuTe mpobnemMu TMoBp3aHu co ayTu3MoT. Ce
MPETIIOCTaBYBa JieKa HEBPOMOJIyaIlHjaTa Iocpe-
IyBaHa OJ aJeHO3MH € OCHOBEH MEXaHW3aM.
Cemnak, pesynrarutre Tpeba 1a ce mpoBepar BO
MIOTOJIEMH JIOHTUTYNATHU CTyAuu (47).

the efficacy of L-Carnosine for autistic
symptoms, however close monitoring is
warranted in view of side effects like
hyperactivity (44).

Currently, there is insufficient evidence to
recommend vitamin C, Cyproheptadine and
immune therapy in autistic children as a
treatment option (40).

Physical measures like massage, acupuncture
and exercise are acceptable options for
management of autistic children. They lead to
relaxation of body and mind with proper
channelization of energy. Antecedent, brief,
vigorous, acrobic exercise prior to a learning task
has been found to be effective in reduction of
self stimulatory behavior and cognitive
improvement. Music and animal assisted
therapy are structured and supervised
techniques which can be practiced for
improving communication, social and
environmental interaction and joint attention.
Neurofeedback is a method by which self
regulation of brain can be improved by real time
audio and video information from a qualitative
electroencephalography. Although a promising
approach, currently it is not recommended in
view of the cost involved and its complexity.
Currently, evidence is also lacking to
recommend hyperbaric oxygen therapy as a
treatment option in autism (40, 45).

Dietary therapies

Both gluten and casein free and ketogenic diet
have been evaluated in a small scale for autistic
children. It has been hypothesized that gluten
and casein related peptides may contribute to
the pathogenesis of autism by stimulating
excessive opioid activity. However, currently
there is no definite evidence favouring their use
and well designed studies are recommended
(46). A medium chain triglyceride based
ketogenic diet has shown significant
improvement in the behavioural issues
associated with autism. Adenosine mediated
neuromodulation has been postulated to be the
underlying mechanism. However, the results
need to be replicated in larger longitudinal
studies (47).
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Tepanuja co mamuunu Kiemku

AYTUCTUYHHOT MO30K CE KapaKTepH3Hpa CO Lepe-
OelapHM TIpOMEHH, Kako Hamanernu [lypkuHueBn
KJIEeTKY, Ae()eKTHA OpraHu3allfja Ha MO30YHATa
KOpa, aOHOpPMaJTHA TUIACTUYHOCT Ha MOPQOIIOTH-
jata Ha "pOeTHHOT MO30K. Ce TpeTIiocTaByBa IeKa
MC3CHXMMAJIHUTEC MAaTHU4YHU KIICTKH MOXXAaT aa I'"
obHoBart 1epedenapuute [lypkuHreBn KieTkn, aa
ja 3ajaKHaT M Ja ja 3aKperHaT KOPTUKAIHATA U CHU-
HanTH4KaTa TiacThyHocT. Kako u pa e, MHOry
mpaliama Ce HEOArOBOPEHH, Kako, Ha TpUMep,
KOHTpOBEp3WjaTa 3a yrnoTpedaTa Ha er30reHUTe
WM €H/IOTEHUTE MAaTHYHU KIIETKH, HEIOCTaTOKOT
BO UyBamke Ha JIOJTOTPajHAa MEMOPHja U TIPETKITI-
HUYKUTE UCTIUTYBama (48).

Moodenu na mpemman npu ucnumyearse
nHa mTOR (mammalian target of rapamy-
cin) uHxuoumopu

Hesuaxubummja H7a mTOR curaanmmsupameTo €
3a0eJie’KaHo BO Pa3IMYHM TEHETCKU MOJETH Ha
aytusaMm (TyOepo3Ha CKiepo3a, HeBpopuOpoma-
to3a U Oparmren X-cuaapom). MTOR-nnxu-
OuTOpHTE KaKO parlaMHIIMH Ce BPeIHyBaaT 0Co-
O6eHo BOo TyOepo3HaTa ckiiepo3a BO OJHOC Ha
noo0pyBame Ha Pa3OUpameTo, OJHECYBABETO
1 HEBPOJIOIIKUTE CUMITTOMU (49).

Apoaxnogen kaj @pazunen X-cunopomom

ApbGaknodenor ('ABAG aronucr) ce BpenHyBa
BO IWIOT CTyZAHWja INTO BKJIY4YyBa MAaLHEHTH CO
@paruneH X-CHHAPOM KOM TOKaKyBaaT IMOJ00-
pyBambe Ha HEBPOOMXEBHOPATTHOTO (PyHKIIMOHH-
pame (9).

Kaxko TMPUYXHUTEIIN 3a aYyTU3MOT CE€ UMILIUIIPA-
aT MOHOBH MEXaHU3MH, a THE BKIIydyBaaT Hapy-
IIeH CHMHUMP Ha NPOTEUHCKH U aMHUHOKHCEIHH-
CKHM MeTabonm3aM. MOMEHTaHO ce MPOLeHYBa
(hopMyrnaTa 3a 3aMeHa Ha BUCOKOIIPOTEACTUYHNOT
SH3UM Kaj JIella CO ayTh3aM cO OHOMapKepH IITO
NpEeTHOCTaByBaaT HEJOCTAaTOK Ha eH3uMH. Mcrto
Taka ce mporeHyBa u H-aretwn nuctend (9).

C[] ymTe TmocTOM TOJIeMa MHCTEpHja 3a
ayTU3MOT, CEMak BO TOCICIHO BpeMe ¢
OYHTTICITHO JieKa MPUYHHUTEITATE ce

SMUTEHETCKH, TPUAPYKEHH U CO TEHETCKH M CO
HajBopemHu (akropu. Panara mnentndukaija

Stem cell therapy

An autistic brain is characterized by
cerebellar alterations like decreased purkinje
cells, defective cortical organization and

aberrant plasticity of dendritic spine
morphology. It has been hypothesized that
mesenchymal stem cells may restore
cerebellar purkinje cells, reinforce and

promote cortical and synaptic plasticity.
However there are various unanswered
questions, like, controversy regarding use of
exogenous or endogenous stem cells, lack of
long term safety data and preclinical studies
(48).

Treatment modalities under investigation
mTOR (mammalian target of rapamycin)
inhibitors

Disinhibited mTOR signaling has been
documented in various genetic models of
autism (tuberous sclerosis, neurofibromatosis
and fragile X syndrome). MTOR inhibitors like
rapamycin are being evaluated particularly in
tuberous sclerosis in terms of improvement in
cognition,  behaviour and  neurological
symptoms (49).

Arbaclofen in Fragile X syndrome

Arbaclofen (GABAb agonist) has been
evaluated in a pilot study involving fragile X
syndrome patients showing improvement in
neurobehavioural functioning (9).

Newer mechanisms are being implicated in the
causation of autism, which include deranged
protein and branched chain amino acid
metabolism. A high-protease = enzyme
replacement formulation is being currently
evaluated for autistic children with biomarkers
suggesting enzyme deficiencies. N acetyl
cysteine, an antioxidant and glutamatergic
modulator, is also being evaluated (9).

Lots of mystery still remains to be unrevealed
in autism; however, currently it is apparent that
the causation is epigenetic, contributed by both
genetic and environmental factors. Early
identification and appropriate interventions are
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YW COOJIBETHATA WHTEPBCHIIMja CC HAjBAXKHU 3a
MOBOJIEH TperMaH U pe3ynrar. Crynuure
MOKajkaa Jeka pa30upameTo  OCTaHyBa
CTATUYHO M [€KAa ja3uYHWTEe BELITHHHU ce MO-
A00pyBaaT Kaj Jena co ayTu3aM Kora Tue Ke
co3peaT, UMILIMIIMPAjKH IeKa OHUE CO Koe(u-
LHMEeHT Ha UHTeJIUreHuuja >70 MoxKat Ja :KuBe-
at He3aBucHO. Criope Toa, paHATa HHTEPBEH-
uja Koja ce ¢poxycupa Ha nogoOpyBame Ha ja-
3MYHHUTE BEIITHHH M OUXEjBHOPAJHUTE IPO-
0JieMH € 32/10JIKHTEIHA 32 IOBOJTHO KOTHUTHB-
HO (pyHKIHOHMPaK-e BO 3peuTte roqunu (50).

Kongpruxm na unmepecu

ABTOpHUTE H3jaByBaaT JcKa HemaaT KOHMIUKT
Ha UHTEPECH.
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