2014/06/09
BRESCKEREDFEL LT UAF—EDEEIZONT

B BTG o & —BURB 258
HiFE U —X « KEZY 2>+ FREEKER

DUTFDO3 2DV —F I T RAF g IZ 2OV TERRBILE = —EH:

1. HEAECRZEEBED T EHIL, TUAF—EEDY A7 BEH NN

2. HEERCRKEEEDFEBICH LT, wAFEX I URIRXTLOY
TY AL MIERSEEDER D 503 ?

3. HEERBIL, FELOBMAESCKERED Y R LEERHHD?

B RE B0 STRR AR R & SCHRAN

BEAEEZ 3 D207 —FX—ATHREL T, 1750 FORIBEE L, 64
DVE2—T—TYHP—F 7 2F 3 Ql, Q2. Q3 IZHTI#mITEZA b
WETTANT Y FILEEL, ZETHFBEEOHDHDE, 7/LTFRA L
EIDEET, BRIEL. Qlid24 330, Q2T 21 73, Q31X 17 fsCaEY L
77
FTNENOMEERICE LD, BAETHMELZTEH L,

(FEM 72/ R =0T Appendix ZHR)

1750 articles identified by systematic

search in Medline, EMBASE,

Cochrane database for abstract review | N 1466 articles excluded
% - for not meeting criteria

284 Articles for Q1, Q2, and Q3 222 articles excluded for
reviewed in full text for eligibility |- notmeeting eligibility

- criteria

I

! f |
24 articles for Q1 21 articles for Q2 17 articles for Q3
included in this included in this included in this
review review review
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BEOBIMVOELD 1
L BEESCMOBEREDOF EbIE, TLAF—REDY X7 DBEmnin?

M T BEIL 24 ETh o7z, 11 HERBEFSEICOVT, 12 425 ADHD. 1
HREEBETH T,

B BAiE

BEREICE LTI, 11 R IOERT LA —aERSEBEEERST 47
BREBZELEZTR L, LML, 1TEALEOEPEFEE-IZr—A2 b
O— /LR TCH Y, BEEMPEATED L) R BT AR, WAL,
BEEE, 7ULAX—HER BT LLF—, 7T hE—MHREAR 2
MOT VLV —DNEAEZEBITED L WVWIET R Iz, Fitd
LCE#EZ R LTV, I —D—THhHHHlEMEY A N A&, BEE
DOF I =Y VHEEMEL R BOTRIL, MR AERERELIIMORIEES]
SR ZTHREEN D B,

BB OIEMERIENRE & B BAE & OREE
B L (17 —A=ar ba—/4r5E)

/34 F~—J— (IgE, serotonin, proinflammatory, cytokines) & B BIJE & D ESE
T 4O T, E ICHERZET AR, BET 2 2R A F~—
H—DOHRBEENI BT, THF 3T, r—A =2 b a—ViF5E Tl IgE
WCEERH T EHE LTV D,

T hE— MR, TUVAX—MER EYMT LAX— L BES ORE

7 hE— L BEEORE A A7 1 R CIEBE I e o Te, BRT LLX—
& ASD DA T RAEEIZEE L TV & W HBFFENR - 72[OR: 1.61, 95% CI:
(1.01-2.569], £/, r—Rx=zr b —/ VBT, HEEDOFE S DR T
BORIERNE N> 72D [hazard ratio: 2.01, 95% CI: (1.19-3.40)].

ADHD

12 R 10 OB THR YT 4 T72B#EE R LTz, LvL, 1FE A EDHE

DM e £ /213 — Ay bu— VR TH Y, BEMEEZEH X 5 L9

R ETF R, BB L ADHD O AY £ L DAL B = — Tk,

12 DFFFENR DT 4 TR B0, FRFE 721X LN R RE
LTWABLEWNWIRKEE L TIHAR S =D, ZOL E=2—TI/ZTADHD &7
NE—MEFERIIMIIL L2 b DL EZDHRE LRSI TCND, HIHEMIC

BFETHE, ADHD L ORETBHEWN D T LA —ERB L ENDHD L DH,
—HEFEIC T T E 2D OHEBIDEE L,

MR T LAX—AK L ADHD

MR & ADHD DBE % 7= 1 BFTIEREIEZ L (n=260) , & 9 ON& DDOWFSE
1%, M5B & ADHD & BHEREENH 72 (n=4113, 549 children with ADHD
and 3,564 normal control children, 200 (36.6%) case vs 859 (24.3%) control p=0.000).
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2HFZETIE, MR L7 LA —MERK L ADHD TIIAERBEER AL
(p<0.001), 3AFZETILT LI F—EEK L ADHD THEZRBEEN N H -7
(significance range p<0.005-p<0.001)

Mﬁﬁfi“‘%

FE PR

1 BEWTRFZE D F, W B & ADHD O 45HE B R ORBE 22 U (13% vs 10%, x*=0.4,
df=1,p=0.53)
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BERMLOE LD 2

2. BFESCHREREEDOF L HICX LT, wLFEXI U RI XTI LD TY
AV MIERSENRNH B0 2

BEESCREREEZEDOFELIIH LT, 377U A FOFEERIE L7 RCT
WBLT, BNV 2 —%1To7-& A, 21 OWFENZEY Lz, 4 E1H
FAKE (ADSs) . 161443 ADHD, 1 2R %EEEETH 7=, 1T5EE conduct
disorders: CDs) IZB8 L CT® RCT 1372 > 7=,

HEEGE (ASDs)

4 B 1 FRETEFRECTFELICEIMERH S E L (TR /VEVERITN)
FZDIEND I HITHEBEER NS T2, RO T U NI AFAT—NMZED T

ARAV NDHBT, XA Fa PN RBETAVLGTWeroT2, BEED

JEIRLEDOTZODT 7Y A2 MM ACET 5, BEABRILIZIEE A SR,

PAIVIRIAYTY AN E BBEE

1 OO T, < /AFEH I AL, BEEERICIIEER <, Mk
JERN L ol b WIOIRRTH o2, 1END2ODETIE, B3
Bl12 & B6 L~ 7 XU AL, BEEDCT EL TITENIE VR TR 72,
1 DOOMIEDIH, TAANEUBONANT, BREEEIR 27 OEROEEE
DHE BN LT=(p<0.05),

ADHD
ADHD O+ E XD 16 -4 6 O TR YT 4 T RWEN H 7=, E

ZIEIRTINAOHTY A MIBELTL, FEREEIZIA LN -T2,
LOULERNRE, FAT3IEA AT 6L EXI LV EDaryvx— g L

TIEWS OB RBRUEN A LN, RN REFEHE (AT 6 L4 AN

3) OFZENL, IBENEORIBRIETH Y RIEOHIEZITV, MIRIERE L LT
AL, T A MIA URRIEIC L DERZIGIT D (1) ATV ADIVARY
RATFERAEE (F AT 6 LA AH 3) 1&, BB NI L THBMRNORIEM

HfZHEZTHY ., BFH2EICHANWSGN TS DT, ADHD IZRA 27V
LWV X0, MADOREEAIHIONR N -T2 EBEZ BN,

EXIVEIRZTINAYTY A b E ADHD

3FFGRIL, HEENDAMATHY ADHD DA a T ICEEREITA NN T,
1 BF2eid., #8041 AT ADHD D EE & S5 D Conners A 7 — /L inthE OEH]
NI o TN B X2 D30 72 (p=0.076),

LZEHENGE. eicosapentaenoic (EPA), DHA, linolenic acid (LA) 7"V X R &
ADHD

3 BF42 i, DHA, EPA, GLA, and vitamin E O/ A CTiEEMERE, 174, EE L
BN LE LT, 1 FZ21Z. DHA, EPA, GLA and AA 7% ADHD OF & %
ORAMELZREL, NEBORNELZTAZREAD S, 1 FFTIL, n-3 fatty
acid & EPA & DHA [X. ADHD O+ £ % ® Conners' Abbreviated Questionnaires
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(ASQ-P) score & FEEEHNE LT (p<0.005), 5 WFFE I, MAREIEE,
EPA & DHA, EPA & DHA & LA,LA &t alpha LA, £721X DHA OH DI AT
BERDEIIA LN oT,

WMENESR, Mo%ESE L ADHD
2HFFE T, MRESESR L acetyl-L-carnitine D AiL, ADHD DEEIR D EH H
LR T2,

2EEE (LDs)

52T, Dcomplex B4 X VAT AT, 4FHDOT7 1 —T v TEREOFR DAL
BOFHEDOBENHREILH DI, T TN A IREFFT20HDHT
I (p<0.01),
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2RO E LD I
3EERIE, TELOHBESCHKERED Y X7 LEERHDHN?

BB L FELOEFESCKREREZEDEELL-3/m XN 17 Hol=, BHEDN
7 #3C. ADHD 28 5 a0, FEEEN 47, 1THEEN1H L TH o7,

HEARE (ASDs)

TOM 6L T, BHIELESRE L OBIIR YT 4 TR BENRENTZ, 67
XTIE, BEREOTFE DRI T EKED LU ENo Tz, ok
REEOEEZGIESEIT I ENHALNIR-TEY ., BEENRD AT
D, LL, 1ZFEAEOHEBZBEBIIIEE I — A2 b — L if%E T
HY., BEEEEZEATEA X9 R BT U R0,

KER & HEASE (ASDs)

LFFE T, BEEDFELDEDEDKBEL L Ear ba—LDF L
TEHOKBLNVEHE L, BEAEDT EH TEHWEENS T(p=0.01), 1#HF
L, VI FURICEENZF AT —NVOEBELZZ T ZFEDL (1994 4 1
AMB2002FE 12 8) &, EFENTWRWVWIIFUEo=FEL (20024 1
AMNG 200546 A) OHBIERIERE AL —FEEDRIE 2 H -7 CTHRIE
TNA BT L 72 (p<0.0005 for autism and p<0.005),

E4JB: lead (Pb), cadmium (Cd), aluminum (Al), copper (Cu), chromium (Cr)72 &
& BEAKE (ASDs)

122 C, HOEEBORELBFEOFE Ly br— O+ XL T
LI ZAREREIAOGNTEREDT &L OFNETEI -7 (=28,
p=0.08),

3HFEETIE, FELDEDOEOHEGRELHEL, 2 br—L L TH
FBAIED T E HICHEBIZEWEIE BN AH LIz (p=0.01- p<0.05), 1 BHFZETIL, A
TEVMENRA B (p=0.002), BEEZ V— 7O ERFOEEREOMHEE B
BE DM A 7 —/L A 2 7 25 E5E L TV 7z [R? of 0.38-0.47, p<0.0003],

ADHD

ADHD ¢+ EBE&BIX., SHIETTRTRYT 4 TREERAONTZ, TXTD
WFIEC. $n. KER. U RI 7 AREFEIC ADHD OFER EFEBE L Tz, L
L. & A EDHEENBEBIIFFEE /213y — Aoy b —VIFETH D . BE
HEFEATEX A L9 BT A3, BREECTHHREERELRZ - T
TEBRHBENHIIELH D (2).

#n & ADHD

3 WFgEH 1 BFFECILIE H O$E & ADHD OJER (Rr—LDRa7) LFE
TRFHEAR I BT, 1ED D 2 BFFE Tid ADHD OF £ b O IR T OB ENE
Blcay bo—L LB L CTED o 72 [OR 4.1, 95% CI: (1.2-14.0)], [OR 2.52,
95% CI: (1.07-5.92)],
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7K$R (He), 7 K3 7 A (Cd)& ADHD
1 #%%C ADHD 27 /L — 128 1F A MHKE L1208 29 nmol/L TH Y, =2
ha—L & BB LT 9.69 % (95% CI12.57 - 36 5)HERFEHELZH L TH

BT,

*E LDs
PR TH, BER L FEMHIL OV TRIF 1 7 MR L, 58
RT e R L BRRO LV BETICEI LT, SRR
EWE LS ST L Ao TVD D, FHEEIC bARALPOEE
Wb B RIS B8, BHOERZ N 2hdb 5O T—DORIERT L4
ETHZEITEELY,

oh (Pd), W FI UL (Cd) & FEESE LDs

2HFFET, $hEFEBEL OMBEEZR LTV, 1R TIZER L2 kE(E
DEFPOV R JBERRDLLFELERIA LD LIy R 22F05 4.3
&% CTLEE L7 (p=0.05),

1HFETIE, RFPOI RI U AMEREWT A—T LRI — 7 THE LT
LA, KEEFEZRELH & FEHEEN 321 % (95% CL: 1.43,7.17) .
B2 BB S MED 3.00 £ (95% CI: 1.12, 8.01) TH o1z, & ICTHBIRIZEER
SR T2,

B D ELJE: lead (Pb), cadmium (Cd), aluminum (Al), copper (Cu), chromium

(Cr)EDIED & FHEE LDs

1 HFE T, REOTFELEa Ly b — L DFELDEDEFTO~ TR
LETRITLDEEZHE L ZAFBICKRFEDFELNEN-T-

(P<.05), F7z, BOEFDOTNALI=TLEI RITLO BELAEEICEN-
72(p<.05). 8. ANV T A LU A KEEORETET R T,

CDDITAT VT DOF Y X 8.641% (95% CI, 1.87-40.04) & & o 7=,
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Tables

Table summary 1

Is allergy a symptom for autism spectrum disorders and related developmental disorders in
preschool children?

m
Study ID Study design - |Participants and Results Outcome Comment
£ SE e e Sample size T measures : L
Black 2002 (3) |Nested Case- |UK N=545 Prevalence (9% case, |Chronic No evidence found that
control 9% control) inflammation of  |children with autism
Case (n=96) children the gastrointestinal {were more likely than
with autism [mean age |OR 1.0 [95% (CI 0.5 |tract children without autism
(months) 50.2] 10 2.2)] to have had defined
gastrointestinal disorders
Control (449) children at any time before their
without autism [mean diagnosis of autism
age (months) 49.6]
Jyonouchi 2008 |Case-control  [US N=238 These results Atopy, asthma, Clinical features of the
“4) indicate that atopy is |food allergy, ASD test group were not
Case (n=26) children  [not closely primary associated with atopy,
with autism with associated with immunodeficiency |asthma, FA, or PID in
frequent infection and  [clinical features of |and our study but may be

immune insult (ASD
test). [7.6yr (2.3-13.4)]

Control (n=107)
children with autism
without frequent
infection and immune
insult (ASD control).
[4.8yr (1.5-17.3)]
Control (n=38) children
with CRS/ROM [6.8
yrs(1.0-17.8)]

Control (n=24) children
with food allergies
[2.5yr (1.0-13.7)]

Control (n=43) normal
children [7.0yrs(1.0—
13.8)]

the ASD test group.

Compared to ASD
and normal case
controls, more IL.-23
with a TLR4 agonist
without LPS pre-
treatment (p<0.01)
and less IL-18 with
TLR4 agonists with
LPS pre-treatment
(p<0.005). Lower IL-
18 production with a
TLR7/8 agonist in
the ASD test group
following LPS pre-
treatment (p<0.02)

innate immune
responses were
assessed by
measuring
production of
proinflammatory
and counter-
regulatory
cytokines.

associated with altered
TLR responses
mediating neuro-immune
interactions.
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Magathaes 2009
)

Case-control

Brazil

=45
Case (n=15) children
with Asperger syndrome
[13.3 £2.9 years old]

Control (n=15) atopic
children [10.6 £ 3.1 yrs
old]

Control (n=15) non-
atopic children [12.6 +
3.1 yrs old]

Asperger group,
allergic rhinitis was
predominant in
53.3% (8/15) of
patients, whereas
2/15 had rhinitis plus
dermatitis, one
showed coexistence
of allergic rhinitis
and asthma and one
patient suffered just
from asthma.

An increase in
eosinophils was
observed when
Asperger patients
were compared to
normal controls,
(p<0.003).

The Asperger group
had high levels of
serum total IgE
(802.0+ 905.51U/mL/
p<0.0017) when
compared to normal
group (156.1+233.4
1U/mL).

Incidence of atopy
in Asperger group
compared to
healthy controls by
measuring IgE
levels and
eosinophil counts.

The present findings may
reflect a pattern of
response in Asperger
patients and implicate
that analysis of the
allergic response might
be important to the
approach of these
patients

Mostafa 2013 (6) |Cross-sectional [Egypt N=84 Autistic children Measurement of  |Autism may be
study with and without serum anti-myelin |considered as one of the

Case (n=42) children allergic basic protein (anti- |pediatric autoimmune

with autism. [age mean [manifestations had |MBP) antibodies |[neuropsychiatric

+ SD = 8.12 +£2.03 yrs] |significantly higher [and Assessment of |disorders. Autistic
serum levels of anti- |serum anti-myelin |children had

Control (n=42) healthy |MBP (P<0.001 and |associated significantly higher

children [age mean+ [P =10.001, glycoprotein (anti- |serum levels of anti-

SD=8.69+2.19yrs] |[respectively) and MAG) antibodies |MBP and anti-MAG
anti-MAG auto- auto-antibodies than
antibodies (P< 0.001 healthy children, P <
and P<0.01, 0.001 and P < 0.001,
respectively) than respectively.
healthy children.

Mostafa 2010 (7) |Case -control  |Egypt N=60 73.3% deficient of |Measure Deficiency of

CD4"CD25"" T cell [CD4*CD25"e" CD4*CD25"e"

Case (n=30) Patients count in autistic regulatory T cells |regulatory T cells may

with Autism [mean age |patients (p<.001) that have an contribute to

8.27+2.66 yrs] compare to healthy |importantrolein |autoimmunity in a
control limiting immune  |subgroup of children

Control (n=30) healthy
children [mean age
8.3%2.5 yrs]

reactions and are
essential regulators
of self-tolerance.

with autism. Autistic
patients with allergic
manifestations (40%)
and those with a family
hsiotry of autoimmunity
(53.3%) had a significant
lower frequency of
CD4*CD25""
regulatory T cells than
those without (P<.01 and
P<.001)
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Mostafa 2008 (8) |Case control Egypt N=80 Autistic children had {Childhood Autism |Hyperserotonemia may
higher serum Rating Scale be a contributing factor
Case (n=40) Patients serotonin levels than |“CAR”. to the increased
with Autism [mean age |healthy children frequency of allergic
7.3542.6 yrs] controls [125 Standford Binet manifestations in some
(250.75) vs. 41.5 test to calculate the |children. Serotonin has
Control (n=40) healthy [(41.5) ng/mL, intelligence an important role in
children [mean age P<0.001]. quotient (IQ) initiation of delayed-type
7.68+2.5 yrs] hypersensitivity
Serum serotonin and {Measure the responses, which are
total amount of important to in
immunoglobulin E  {serotonin to the autoimmunity.
(IgE) levels in correlation of IgE
autistic patients amount.
(r=0.8, P<0.001)
Mostafa 2008 (9) |Case-control  |Egypt N=100 Serum total IgE Measure the serum |Frequency of allergic
(IU/mL) in autistic  |total manifestations was
Case (n=50) Patients children vs Control |immunoglobulin E. |significantly higher in
with Autism [mean age |(meantSD autistic children.
8.4+3.3 yrs] 204+186.3 vs
70.3457.2) (p<0.001)
Control (n=50) healthy
children [mean age The frequency of
8.6x3 yrs] allergic
manifestations in
Autism vs control
(52% vs 10%)
p<0.001
Mrozek 2013 Case-control  |Poland N=288 Case affected by Measure the Similar frequency
10) asthma (5.2%) and  |frequency of between case and
Case (n=96) Autistic allergy (25%), asthma and allergy |control. Not significant.
children controls affected by |in children with
asthma (4.7%) and  {autism by
Control (n=192) allergy (21.9%) physician’s
children match by birth, |respectively. Not diagnoses and skin
gender physician’s significant. prick test in
practice. comparisonto -
Allergy in father was |controls and the
[mean age 7.5+2.6 yrs] |the risk factor of risk factors of
allergic disease in allergic diseases
children with autism |and asthma in both
[OR:9.3,95% CI groups.
(1.6-52.9)] P=0.012
Renzoni 1995 Case-control  |Italy N=86 Patients with IgEtot |Allergological Increased prevalence of
11D >200 kU/L Case, assessment was by |eosinophilia could

Case (n=43) autistic
patients

Control (n=43) mental
retardation of various
kind

9/43 (20.9%) vs
control, 11/43
(25.5%). No
significance

Eosinophils (M +
SE): absolute count
(cells/cram) Case,
(259.1 £27), vs
control, (193.4 = 18)
p<0.05

prick tests. Total
serum IgE
including specific
IgE were
measured, and
blood eosinophils
was determined.

alternatively be
attributed to other factors
unrelated to immune
system disorders.

No statistical difference
in the mean value of total
serum IgE or in the
presence of increased
total and food-specific
serum IgE between
autistic and control
children.
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Shibata 2013 Population- Japan Total population of Nasal allergy [OR:  |Questionnaires This study also showed
(12) based children 1.61, 95% CI: (1.01- jregarding (asthma, |that children with an
epidemiological N=1409 2.56)] were shown to |nasal allergy, ASD score of 8 points or
study be significantly Japanese cedar more had a higher
(kindergarten n = 1073, |positively related to |pollinosis, eczema) |prevalence of allergic
nursery school n= 333, |higher ASD score Japanese version of |disease.
response rate 59.7%) the Autism
Screening
Questionnaire
(ASQ Japanese
version: Dairoku et
al.)
Tsai 2014 (13)  |Prospective Taiwan Population (n=2134) Asthmatic infants Psychiatrists This prospective study
cohort study asthmatic infants and  |and children diagnosed ASD indicated a temporal
children [mean age: exhibited a higher  |(ICD-9-CM code: |relation between asthma
1.35 +1.02 yrs] accumulative 299) and subsequent ASD
incidence rate of diagnosis, supporting the
Control (n=8536) ASD than did the immune hypothesis of
infants and children controls ASD pathogenesis.
(1.3% vs 0.7%, P
2002 follow-up to =.007).
December 2010
Asthmatic infants
and children
exhibited an elevated
risk of developing
ASD [hazard ratio:
2.01, 95% CI: (1.19-
3.40)]
Comorbid allergic
diseases, namely,
allergic rhinitis
(69.4% vs 27.8%, P
<.001), atopic
dermatitis (28.3% vs
11.5%, P <.001),
and allergic
conjunctivitis (36.7%
vs 26.3%, P <.001),
than did the control
group.
Attention deficit-Hyperactivity Disorder (ADHD)
Authors Study design. |Country - |Participants and Results Outcome Comment
it o Sample size B measures :
Biederman 1994 |Case-control  |US N=260 Asthma in ADHD  |The characteristics
(14) proband (N=17) did |of the clinical
Case (n=140) ADHD [not differ from presentation of
normal controls asthma covered by
Normal Controls (N=12) (13.1% vs  |the questionnaire
(n=120) 10.4%, X?=0.4). Not |included source of
significant. diagnosis, severity
[mean age 11.0+3.3] of asthma.
ADHD diagnosis
by interviews
based upon DSM-
I-R
Boris 2004 (15) |{Cross sectional |US N=45 Regression behavior |Blood drawn to Nasal pollen challenge
after direct nasal measure IgE level |produced significant
ADHD (n=18) pollen challenge and RAST tests neurobehavioral
ADHD vs. ASD regression, occurred in
ASD (n=27) The Aberrant both allergic and non-
12 out of 18 (67%) |Behavior Checklist |allergic children.
Vs. consists of 58
16 out 0f 29 (55%) |items and scoring
p<0.01 ranges from 0 to 3
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Chen 2013 (16) |Case-Control |Taiwan (N=6,160) Total ADHD / ADHD+Tic |Diagnosis Patients with dial
ADHD children vs. Control determined by diagnoses of ADHD and
ADHD alone (n=5,811); ICD-9-CM tic disorder had a
ADHD + Tic (n=349) |Asthma significantly higher
1.649 (28,4%) / 96 prevalence of allergic
Control (n=31,904) (27,5%) vs. 2.939 diseases and psychiatric
(11,9%) p<0.001 bidities than the other
groups.
Allergic Rhinitis A significant association
1.649 (28.4%) / 150 among ADHD, tic
(43,0%) vs. 4.866 disorder and allergic
(19.7%) p<0.001 diseases was noted in the
study.
Chou 2013 (17) |Cross-sectional |Taiwan N=221,068 Prevalence of AR in |Diagnosis were Patients with ADHD had
the ADHD and determined by the |an increased rate of AR.
Patients (n=469) ADHD |control group presence of ICD-9- |Psychiatrists should be
group Case vs. Control CM more aware of the
comorbidity of AR when
Control (n=220,599) Age <6: treating ADHD
general population 23 (29.5%) vs.
2005 12.126 (16.6%)
[Age range 0-17] [OR 2.1, 95% CI:
1.29~3.41] p=0.005
Age 6-11:
94 (29,0%) vs.
13.443 (16,9%)
[OR 2.0, 95% CT:
(1.57~2.50)] p<0.001
Age 12-17:
16 (23.9%) vs. 7.894
(11,6%)
[OR 2.4, 95% CI:
(1.37~4.42)] p=0.004
Kwon 2014 (18) |Case-Control |South N=4,113 Case vs. Control: The evaluation for |Significant association
Korea Asthma asthma and the between ADHD and
Case (n=549) ADHD {200 (36.6%) vs. 859 [allergic disorders |childhood asthma and
children group (24.3%) p=0.000 was based on the |allergic rhinitis is found.
[mean age 7.83£1.20] items defined by  |Treatment is required for
Asthma with the International  |asthmatic children with
Control (n=3,564) treatment Study of Asthma |ADHD syndromes.
[mean age 7.78+1.17] (37 (6,8%) vs. 153 and Allergies in
(4.3%) p=0.031 Children (ISAAC)
Relative risk of DSM-IV from
asthma was 1.60 clinical interviews
times higher
(confidence interval
1.301-1.964), the
relative risk of
allergic rhinitis was
1.38 times higher
(confidence interval
1.124-1.681), which
showed statistical
significance.
McGee 1993 (19)|Cross-sectional |New Population (N=815) Allergic disorders  |Inattentive and The results of this study
analysis Zealand  |[Age from 9-13 years] |(by history atage 9 |hyperactive provide little support for
and age 13) associate |behaviors based the hypothesized
to ADDH were no  {upon DSM-III relationship between

significant (p > .05).

criteria were
gathered at age 9
via questionnaires

Atopic responses
were assessed by a
skin prick test

allergic disorders in
childhood and ADDH.
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Roth 1991 (20)

Case-Control

Germany

N=142

Case (n=81) Atopic
children

Control (n=71) non-AT
children

AT group, 50% of
the children obtained
scores greater than
10 as compared to
only 19.7% of the
controls. A score
greater than 15
points was found for
14.8% of'the AT and
4.2% of the controls,
respectively (X*[1,
1]1=15.64; p <.001).
Hyperactivity ratings
were higher in
younger children of
both groups (r =-.73;
p <.01); sex
differences
(boys/girls = 3/2)
were non significant.

Abbreviated Parent
Rating Scale
(APRS; Conners,
1973)

Schmitt 2010
@n

Systematic
review

Germany

Total 122 citations
yielded

20 articles
Cross-sectional (n = 14;
70%) or case—control
studies without incident
expo- sure measurement
(n=15;25%)

Six studies
consistently reported
a positive association
between eczema and
ADHD. Twelve
studies consistently
found a positive
association between
asthma and ADHD;
however, appeared to
be by concurrent or
previous eczema.
Rhinitis and serum-
IgE level were not
related to ADHD
symptomatology

Electronic
literature search in
PubMed and
PsycINFO (until
02/2010)
supplemented by
hand search
yielded 20 relevant
studies

We conclude that not
atopic disease in general,
but rather that eczema
appears to be
independently related to
ADHD.

Shyu 2012 (22)

Cohort
Study

Taiwan

N=226,550

Allergic disorders
(n=48,457)

General population
(n=178,093)

(Age range 0-17 yrs)

Allergic patients had
a higher prevalence
of ADHD than the
general population
(0.9% vs. 0.5%, p <
0.001).

Allergic disorders vs.
general population

Age <6: 123 (0.6%)
vs. 219 (0.4%);

OR 1.38

[95%CI 1.11-1.72]
p=0.005

Age 6-11: 257
(1.5%) vs. 519
(0,8%);

OR 1,86

[95%CI 1.60~2.17]
p<0.001

Age 12-17: 48
(0.5%) vs. 141
(0.2%);

OR 2.16

[95%CI 1.56~3.00]
p<0.001

International
Classification of
Diseases [ICD- 9],
9th revision

Patients with allergic
disorders had a
substantially increased
rate of developing
ADHD in terms of
period prevalence and
odds ratio

In comparison with the
general population,
allergic patients showed
an overall higher risk for
developing ADHD
[OR1.56, 95% CI: (1.38-
1.75)]
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Suwan 2011 (23) |Case-control ~ |Thailand |N=80 The prevalence of  |Diagnostic and There were increased
any positive skin Statistical Manual [rates of allergic
Case (n=40) ADHD prick testin ADHD |of Mental sensitization and allergic
children patients was higher |Disorders, fourth |rhinitis in ADHD
then the control, 67% |edition. children.
Control (n=40) non- and 45%
ADHD children from  |respectively, Skin prick testing
outpatients. (p=0.043) to common
allergens
The frequency of
allergic rhinitis was
higher in the ADHD
groups (p=0.008)
Tsai 2013 (24) |Case-Control |Taiwan N=23,460 Case vs. Control Longitudinal Children with ADHD
atopic diseases: Health Insurance  |had a strong associjation
Case (n=4,692) ADHD Database (LHID), |with atopic diseases.
mean age 8.91+3.02 Allergic rhinitis established by the
2.172 (46,3%) vs. National Health
Control (n=18,768) 6.062 (32,3%) Research Institutes
Non-ADHD [OR 1.81, 95%CI
mean age 8.93+3.03 1.69-1.93] p<0,001 |Assessment of
) ADHD or AD were
Asthma made by clinical
165 (3.5%) vs. 450  |physicians in
(2.4%) charge at medical
[OR 1.48, 95%CI institutions base on
(1.24-1.78)] p<0,001 |ICD-9-CM.
Yang 2013 (25) |Case-control  |Taiwan N=144 Case (AR, ADHD) |AR symptom
vs Control scores by TNSS
Case: and T5SS
Total AR (allergic TNSS score
thinitis) (n=105) (5.57+2.69, SNAP-IV scale is a
[Mean age 10.78+2.57 |1.00+£1.41) vs 26-item
years] (0.33+0.62) p<0.001 |questionnaire in a
T5SS 4-point Likert scale
ADHD (n=10) (6.79+3.39, that is used to
[Mean age 9.35+2.20 1.50£2.12) vs evaluate ADHD
years] (0.67+1.110) symptoms
p<0.001
Control (n=29) The continuous
[Mean age 10.91£2.77 |AR children had performance test
years] higher ADHD (CPT)
symptom scores
(SNAP-IV and

DSM-IV-TR) and
commission errors
(CPT) than the
control children.
(p<0.001)

Learning Disabilities (LDs)

Authors

Study design

Country

Participants and

Sample size

Results

Outcome
measures

Comment
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Biederman 1995
(26)

Cross-sectional

us

N=260

Subject (n = 140)
ADHD subjects were 6-
to 17-year-old boys with
DSM-III-R

Controls (n = 120)
normal children.

No significant in
asthma (13% vs.
10%, X* = 0.4, df =
1, p=.53) were
found between
ADHD and normal
controls.

Similarly, the rates
of asthma (14% vs.
12%, X*=0.1, df =
1, p=.7) did not
differ between
probands with and
without reading
disability.

The characteristics
of the clinical
presentation of
asthma covered by
the questionnaire
included source of
diagnosis, severity
of asthma

Intellectual
functioning was
assessed with
Wechsler
Intelligence Scales
for Children

Academic
achievement was
assessed with the
Arithmetic sub-test
of the Wide Range
Achievement Test-
Revised and the
Gilmore Oral
Reading Test.

Conduct Disorders (CDs) (Not found)

Neither ADHD nor
reading disability was
associated with either
asthma.
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Table summary 2

Are vitamin and mineral supplements intake effective for improving autism spectrum

disorders and other related developmental disorders in children?

Clinical Trails
— -

Study ID | Participants

Daily Dose

Length of trial |Measure(s) Outcomes
Adams 2004 (27) |N=20 Autistic- Commercial supplement |3 months Global impressions Supplement group reported
Spectrum disorder Spectrum Support II Parental questionnaire |improvement of sleep and
children (SSII) and (SSHI): full survey. gastrointestinal problems
3-8 years old dosage 1mL/Spounds compare to placebo group.
body weight, daily 3 ml/5 Vitamin diagnostics by
pounds body weight ciliate protozoan
Tetrahymena pyriformis
Placebo (Kosher
vegetable glycerine base)
Bertoglio 2010 N=30 autism children. [Methyl B12 (injection)= |12 weeks PIA-CV Plasma concentrations of
(28) 3-8 years old. 64.5ug/kg every three CGI-I glutathione (GSH) show no
28 male and 2 female. |days for 6 weeks. CARS significant between active
PPVT-III and placebo group.
9 subjects Placebo (saline)= ABC
demonstrated clinically |64.5ug/kg every three CBCL No mean difference in
significant days for 6 weeks MCDI behavior tests.
improvement
Dolske 1993 (29) |N=I8 autistic subjects, |Ascorbic Acid 30 weeks Ritvo-Freeman Real Sensory motor scores
13 male and 5 female. (8g/70kg/day Life rating scale for indicating a reduction in
(age range from 6 to 9) Autism symptom severity
Placebo tablets associated with ascorbic
acid treatment (p< 0.05)
Findling 1997 (30) |[N=12. 3- 17 years old. [638.9 mg of pyridoxine |10 weeks CPRS No improvement.
Diagnosis: Autism. and 216.3 mg of CGI
magnesium vs. placebo. NIMH GOCS

Attention deficit-Hyperactivity Disorder (ADHD)
Study ID Participants Daily Dose Length of trial |Measure(s) Outcomes
Abbasi 2011 (31) |N=40 ADHD Acetyl-L-carnitine dose |6 weeks Teacher and Parent No difference was
outpatients range from 500 to attention observed between the two
28 boys and 12 girls  [1500mg/day depending deficit/hyperactivity groups.
Ages (7-13) on weight with disorder Rating scale-
methylphenidate at a dose Iv.
0f 20-30 mg/day
Placebo plus
methylphenidate
Arnold 2011 (32) |N=52 ADHD Zinc=dose 13 weeks Parents Teacher ratings |No effect with zinc
(age ranged 6-14 15 mg/ day of attention, impulsivity |treatment.
years) Zinc= 15mg/ 2 times a and hyperactivity.
day [b.i.d].
ASHD check list of 18
Zinc + amphetamine (5- DSM-IV ADHD
15mg) base on weight
SNAP-IV
Placebo Conner’s parent Rating
Scale-Revised
Placebo + amphetamine
Brue 2001 (33) N=60. 4-12 years old. |1* scheme: Dietary 12 weeks CRSRL Mixed results. Overall, the

(85% boys) supplement + essential

ADHD diagnosis. fatty acid (flaxseed 1000
mg) vs. dietary
supplement.

2" scheme:
Methylphenidate+ dietary
supplement + essential
fatty acid (flaxseed 1000
mg) vs.
Methylphenidate+ dietary
supplement.

treatment was not reliable /
effective in reducing
ADHD symptoms.
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Ghanizadeh 2013 |Systematic review of |Zinc sulfate (55mg) per |2 weeks to 6 Ankar Conner Teacher |On was effective on

34) randomized clinical ~ |day, administered fixed |months Questionnaire ADHD score, Another one
trials of Zinc dose zinc sulfate was positive on
supplement to placebo |(150mg), zinc supplement ADHD rating scale hyperactivity measure but
80 titles. very morning (15mg), no effectiveness on

Zinc plus fix dose 5- DSM-IV ADHD inattentiveness measure.
Only 3 trials met the |15mg based on body symptoms checklist The last one have negative
inclusion criteria weight, Zinc+ entirely.

amphetamine, Zinc BASC

supplement 10 mg per

day for five days, and

iron 30mg and zinc 30

mg tablets.

Hariri 2012 (35) |N=103. 6-12 years) n-3 fatty acids (635 mg |8 weeks ASQ-P Significant improvement in
ADHD diagnosis. EPA, 195 mg DHA). the ASQ-P scores
Medicated. Placebo: Olive oil (p=<0.005)

Hirayama 2004 N=40. 6-12 years old. [100 mg EPA514 mg 8 weeks DSM-IV No improvement. Controls

(36) 80% boys. ADHD DHA 20 placebo ADHD higher on visual short term
diagnosis. 15% (indistinguishable control DTVP memory and CPT.
medicated. 82% co- {foods) 20 PUFA. CPT
morbid condition STM
present.

Johnson 2008 (37) |N = 75. 8-18 years old. {174 mg DHA 558 mg. 12+12 (one way |DSM-IV No difference in the PUFA

EPA60 mg LA Placebo = |crossover). CGl group compared to

olive oil. placebo. 25% decline in
ADHD behavioral
symptoms. 26% after 12
weeks; and 47% after 24
weeks. Following cross-
over same effects as in the
group previously treated
with placebo.

Konofal 2008 N=23. 5-8 years old.  |Iron (80 mg/day) vs. 12 weeks CGI Improvement in ADHD-RS

(38) ADHD diagnosis. placebo ADHD RS and CGI. Improvement in

Conners parents and teachers’
Conners RS (p=0.076).

Raz 2009 (39) N=73.7-13 yearold. {480 mg LA 120 mg alpha |7 weeks. TOVA- teachers and No improvements.
ADHD diagnosed. Un- |~ LA- Placebo — Vit C. parents questionnaires.
medicated.

Richardson 2002 |N=29. 8-12 years old. [EPA= 186 mg/day; DHA |12 weeks+ CPRS Treatment > placebo on

40) 62% boys. Normal IQ. |= 480 mg/day; GLA= 96 {12 weeks CPRS CPRS: cognitive problems/
SLD-low reading mg; AA= 42 mg. Crossover. in-attention anxious /child.
ability. Above average Following cross-over same
ADHD scores on 14 placebo (olive oil) 15 effects as in the group
Conner’s index. PUFA. previously treated with
Treatment — none. placebo.

Richardson 2005 |N=117. 5-12 years old. {174 mg DHAS58 mg 12 weeks active [MABC Treatment > placebo.

(41) 77% boys. 1/3 with EPAGLA= 10 mg 9.6 mg |vs. placebo. WORD Treatment = placebo:
ADHD symptoms in | Vit E Placebo = olive oil. [One way cross- [CTRS MABC
clinical range. over for active (motor function).
Dyspraxia treatment for 12 Improvement in reading
(Developmental weeks. and spelling.
coordination disorder).

Non medicated.
Rucklidge 2014  |N=80. Adults. Micronutrients vs. 8 weeks CGI-I-ADHD Improvement when asses
42) ADHD. placebo. CGI-I by observer (p=0.026) and
the person him/herself
(P=0.009), though no
change perceived by
clinician (p=0.331).

Sin 2007 (43) N=132. 7-12 years 174 mg DHAS58 mg 15 weeks active |[CPRS Treatment > placebo —
old. 74% boys. ADHD |EPAGLA= 10 mg 9.6 mg |vs. placebo. CTRS treatment = placebo n
symptoms in clinical Vit E Multivitamins One way cross- CTRS No difference in the
range. Un-medicated. |(MVM) supplements over for active PUFA group with or

Placebo= palm oil.

treatment for 15
weeks.

without MVM. Significant
improvement in

vocabulary.
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Stevens 2003 (44) |N=50. 6-13 years old. |80 mg EPA 480 mg 16 weeks DBD Treatment > placebo:
78% boys. High DHAGLA= 96 mg 24 mg ASQ DBD-conduct (parents);
FADS. Some on Vit E 25 placebo (olive CPT DBD- attention (teachers).
medications. They had |oil) 25 PUFA. FADS
no formal diagnosis of WIPEB-R
ADHD.

Voigt 2001 (45) |N=54. 6-12 years old. |DHA=334 mg daily. 31 |16 weeks CPRS Treatment=placebo on all
78% boys. Treated placebo (no name CBC measures.
with medications reported) 32 DHA. TOVA
successfully. CCT

Zamora 2011 (46) {N=40. 7-14 years (70%|Methylphenidate 0.3 6 weeks CGI No significant change
boys). mg/Kg/d + Zinc 10 mg/d found in scales when
ADHD diagnosis. vs. Methylphenidate 0.3 assessed by parents or

teachers

Learning Disabilities (LDs)

mg/Kg/d + placebo

Study ID" Participants Daily Dose Length of trial |Measure(s) Outcomes

Carlton 2000 (47) |N=20. 7-14 years old. |Tailored diet adding 12 months Mean grade scores at  |Improvement after 4 years
Learning disability micronutrients (mostly B school. of follow-up (p=<0.01).
disorder. complex vitamins and

others).

- 438 -




Table summary 3

Participants,

Is heavy metal a cause for autism spectrum disorders and other related developmental
disorders in children?

55 children with autism (aged 5-16
yrs) compared to 44 controls with
similar age and gender

Enrollment criteria:

1. Age5-16yrs

2. No usage of a vitamin/mineral
supplement in last 2 months

3. No current use of any chelation
treatment

4. Autism group: prior diagnosis
of autism, PDD/NQOS, or
Asperger’s by a psychiatrist or
similar professional, with
written verification (no
additional assessment done)

5. Control group: in good mental
and physical health and no
siblings with autism spectrum
disorders, and no evidence of
attention deficit disorder by
parent report (no additional
assessment done)

blood cells, and urine

Study ID |Study design ‘sample size Measure /exposurt Results o
Abdullah 2012 |Case-control |US N=84 Concentrations of lead, No significant differences
(48) mercury, and manganese in |between groups in levels of
42 children (aged 9-14 yrs) with prenatal and postnatal neurotoxicants. Marginal
ASDs (n=22) or high levels of enamel regions of deciduous |significance indicating that
disruptive behavior (HDB) (n=20), |teeth children with ASDs have
matched against 42 typically lower manganese levels than
developing (TD) children on child’s TD children (r=-.28, p=.08).
gender and race, parents’ education
and marital status
Adams 2006  |Case-control |US N=145 Levels of 39 toxic metals in |Autistic children with pica
(49) hair samples had a 38% lower level of
Children with ASDs (n=51), a subset chromium (p=.002). Autistic
of their mothers (n=29), neurotypical children with low muscle
children (n=40), and a subset of their tone had high zinc levels
mothers (n=25), matched by ages and (31%, p=.01).
genders
Inclusion criteria for ASD children:
3-15 yrs, with a diagnosis by a
psychiatrist or developmental
pediatrician of ASD, including
autism, PDD/NOS, and Asperger’s
syndrome
Adams 2013 Case-control |US N=99 Measurement of toxic Autism group had higher
(50) metals in whole blood, red |levels of lead in RBC

(+41%, p=.002) and higher
urinary levels of lead
(+74%, p=.02), thallium
(+77%, p=.0001), tin
(+115%, p=.01), and
tungsten (+44%, p=.00005).
However, the autism group
had slightly lower levels of
cadmium in whole blood (-
19%, p=.003). A stepwise,
multiple linear regression
analysis found a strong
association of levels of toxic
metals with variation in the
degree of severity of autism
for all severity scales
(adjusted R? of 0.38-0.47,
p<.0003. Cadmium (whole
blood) and mercury (whole
blood and RBC) were the
most consistently significant
variables.
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(54

study

n = 75(control)

Group I :3-4 years old
Group II:7-9 years old

Al-Farsi 2013 |Case-control |Oman N=54 Analysis of 11 heavy metals | Children with ASD had
(€2Y) (lead, aluminum, silicon, significantly higher levels of
27 children with ASD and 27 molybdenum, vanadium, all 11 analyzed heavy metals
matched non-ASD controls, matched {chromium, cadmium, cobalt,|in their hair samples
by age, gender, and ethnicity nickel, boron, barium) in (p<.05), ranging from 150 to
hair samples carried out by |365% of control levels.
Inclusion criteria for ASD group: 3- |inductively coupled plasma
14 yrs, fulfilling the criteria for mass spectrometry
diagnosis of ASD according to
threshold defined by Childhood
Autism Rating Scale and Diagnostic
and Statistical Manual of Mental
Disorders, Fourth Edition, Text
Revision
Inclusion criteria for control group:
seeking consultation for trauma,
routine physical examination, dental
problems, and dermatological
problems at the participating
hospital’s Department of Child
Health ; absence of overt
neurodevelopmental or behavioral
disturbances or history of pervasive
and persistent malnutrition
De Palma 2012 |Case-control |Italy N=105 Concentrations of Unadjusted comparisons
(52) (44 children with diagnosis of aluminum, arsenic, showed higher
autism, 61 age-balanced controls) cadmium, cobalt, chromium, |concentrations of
copper, iron, mercury, molybdenum, lithium, and
lithium, manganese, selenium in autistic children.
molybdenum, nickel, lead, |Logistic regression analysis
selenium, thallium, uranium, {showed a slight association
and zinc, measured using  {with molybdenum
hair samples concentrations as well.
Geier 2006 (53) |Retrospective {US Children aged less than or equal to 5 |Thimerosal containing Results are reported for the
cohort years vaccines trends of new cases of
autism and speech disorder
VAERS is Vaccine Adverse |(from VAERS database) in
Event Reporting System two periods, Jan 1994
through Dec 2002 when
CDDS is California thimerosal containing
Department of vaccines were used and
Developmental Services during Jan 2002 through
June 2005 when the
The total number in these  |thimerosal containing
databases is not reported vaccines were removed.
There was a significant
difference in the trends from
an increasing to a decreasing
slope (p<0.0005 for autism
and p<0.005 for speech
disorder).
In another set of results
(from the CDDS database),
from January 1994 through
Jan 2003 (thimerosal
vaccines present) and from
Jan 2002 through October
2005(no thimerosal) for new
cases of autism, the trends
were significantly different
(p<0.0001)
Majewska 2010 |Case-Control |Poland n=91(autistic) Mercury levels in hair Group I: Hair mercury

levels were lower in autistic
than in control children
Group II: autistics had
higher hair mercury levels
than in controls (p=0.01)
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