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Summary of available outcomes for head circumference

Head circumference

Study Type

Outcome

Data

It of studies

Exposure Studies
(light, moderate,
heavy, very heavy,
any level, confirmed-
unquantifiable)

Exposure Studies
(light, moderate,
heavy, very heavy,
any level, confirmed-
unquantifiable)

Head Circumference at Birth
<10* percentile

QAOR and 95% Cls or number
of cases with event (grouped
together for unadj OR)

2 studies: 1 light, 1
moderate, 0 heavy, 1 very
heavy, 0 any, 0 confirmed-
unquantifiable

Head Circumference at Birth
<3rd percentile

QOR and 95% Cls or number
of cases with event (grouped
together for unadj OR)

1 study: 0 light, 0
moderate, 0 heavy, 0 very
heavy, 1 any, 0 confirmed-
unquantifiable

Head Circumference
Percentile at Birth

Mean and SDs

3 studies: 1 light, 1
moderate, 1 heavy, 2 very
heavy, 0 any, 0 confirmed-
unquantifiable

Head Circumference at Birth

Mean and SDs; median and
inter-quartile range

16 studies: 1 light, 4
moderate, 7 heavy, 2 very
heavy, 1 any, 3 confirmed-
unquantifiable

Postnatal Head
Circumference <10t
percentile

QOR and 95% Cls or number
of cases with event (grouped
together for unadj OR)

8 studies: 1 light, 2
moderate, 1 heavy, 2 very
heavy, 0 any,42
confirmed-unquantifiable

Postnatal Head
Circumference >12 months
of age

Mean and SDs

8 studies: 1 light, 0
moderate,2 heavy, 1 very
heavy, 0 any, 4 confirmed-
unquantifiable

Postnatal Head
Circumference Percentile

Mean and SDs

1 study: 1 heavy

Diagnosed Studies
(FASD, FAS, pFAS,
Other FASDs)

(3yrs — 22 yrs)

Head Circumference at Birth

Mean and SDs

4 studies: 0 FASD, O FAS, 3
pFAS, 3 Other

Postnatal Head
Circumference (6-9 yrs)

Mean and SDs

14 studies: 4 FASD, 7 FAS,
5 pFAS, 3 Other

Postnatal Head
Circumference (9-18 yrs)

Mean and SDs

4 studies: 1 FASD, 2 FAS, 2
pFAS, 4 Other

Postnatal Head
Circumference Centiles

Mean and SDs

9 studies: 0 FASD, 6 FAS, 8
pFAS, 7 Other

Postnatal Head
Circumference <3+
percentile

% or number of cases with
event (grouped together for
unadj OR)

6 studies: 1 FASD, 4 FAS, 4
pFAS,4 Other

Postnatal Head
Circumference <10t

percentile

% or number of cases with
event (grouped together for

unadj OR)

8 studies: 2 FASD, 6 FAS, 5
pFAS, 6 Other




GRADE ratings for head circumference

Certainty assessment Ne of patients Effect (o14 11114V

Ne of Risk of [Inconsistency ‘Indirectness Imprecision Other PAE Control Relative Absolute
studies  bias (95% Cl) (95% Cl)
EXPOSURE STUDIES

Birth Head Circumference <10t Percentile

Light prenatal alcohol exposure (1-20g/w in at least one trimester)

1 not not serious | not serious serious? [none NR NRe |OR0.99 (0.52 to - Yol @)
serious 1.88) Moderate

Moderate prenatal alcohol exposure (21-100g/w in at least one trimester)
1 not not serious | not serious serious? none NR NR& |[OR0.79 (0.19 to - Yol 1@)
serious 3.29) Moderate

Heavy prenatal alcohol exposure (101-200g/w in at least one trimester) — no studies

\Very heavy prenatal alcohol exposure (201g+/w in at least one trimester)

1 serious®| notserious | notserious | serious®’ |[none 111 350 OR 55.43 - o000
: (3.15 t0 975.09) Low

Any Level, Confirmed-Level Unquantifiable — no studies

Birth Head Circumference <3 Percentile

IAny Level of Prenatal Alcohol Exposure

1 serious*| notserious | notserious | serious®f |[none | 872 452 OR0.71 - o000
. (0.41t0 1.23) Low

Light, Moderate, Heavy, Very Heavy, Confirmed-Unquantifiable — no studies

Birth Head Circumference Percentile

Light prenatal alcohol exposure (1-20g/w in at least one trimester)

1 serious®| not serious serious® serious®’ | none | 96 277 - MD 0.70 lower (OO0
(6.67 lower to |Very Low
5.27 higher)

Moderate prenatal alcohol exposure (21-100g/w in at least one trimester)

1 serious®| not serious serious® serious®t | none | 23 277 - MD 1.90 lower (OO0
(13.91 lower to Very Low
10.11 higher)

Heavy prenatal alcohol exposure (101-200g/w in at least one trimester)

1 serious?| not serious serious® serious®’ | none 33 47 - MD 5.80 higher (OO0
(3.87 lower to |Very Low
15.47 higher)

Very heavy prenatal alcohol exposure (201g+/w in at least one trimester)

2 serious?| not serious serious® serious’  [none 35 286 - MD 11.97 lower (OO0
(23.42 lower to Very Low
0.52 lower)

Any Level, Confirmed-Unquantifiable — no studies

Birth Head Circumference (cm)

Light prenatal alcohol exposure (1-20g/w in at least one trimester)

1 serious?| not serious seriouse serious®t | none | 112 97 - MD 0.00 (0.35 |00
lower to 0.35 |Very Low
higher)
Moderate prenatal alcohol exposure (21-100g/w in at least one trimester)
4 serious® | notserious | notserious |notserious |none | 2188 144614 - MD 0.19 lower | @O
(0.28 lower to |Moderate
0.11 lower)

Heavy prenatal alcohol exposure (101-200g/w in at least one trimester)




7 serious® | not serious serious* not serious |none 295 1709 - MD 0.78 lower | (OO
(1.38 lower to Low
0.19 lower)
Very heavy prenatal alcohol exposure (201g+/w in at least one trimester)
2 serious® | notserious | not serious serious’  [none 52 101 - MD 1.90 lower | (OO
(2.81 lower to Low
0.99 lower)
Any prenatal alcohol exposure (level dichotomised to yes/no)
1 -not serious |- not serious|- serious®f [ none 28 28 - MD 0.10 lower | (OO
Sserious® (0.71 lower to Low
0.91 higher)
Confirmed prenatal alcohol exposure-level unquantifiable (quasi heavy/very heavy)
3 |[serious® | notserious | not serious serioust [none | 146 93 - MD 0.85 lower | (OO
(1.34 lower to Low
0.36 lower)
Postnatal Head Circumference (<10t percentile)
Light prenatal alcohol exposure (1-20g/w in at least one trimester)
1 not not serious | not serious serious?  [none NR NRé& |OR0.81 (0.48 to - Yol 1@)
serious 1.37) Moderate
Moderate prenatal alcohol exposure (21-100g/w in at least one trimester)
2 not not serious | not serious |not serious |none NR NReh [OR 1.94 (1.04 to - OODD
serious 3.62) High
Heavy prenatal alcohol exposure (101-200g/w in at least one trimester)
1 serious® | notserious | notserious | serious®’ [none 14 26 [OR91.54 - o000
(4.61t01817.39 Low
Very heavy prenatal alcohol exposure (201g+/w in at least one trimester)
2 |[serious® | serious® seriouse serious®f |none | 111 350 OR4.34 - o000
(1.71to 11.06) Very Low
Any prenatal alcohol exposure (level dichotomised to yes/no) — no studies
Confirmed prenatal alcohol exposure-Level Unquantifiable
4 serious® | notserious |notserious | serious®’ [none 449 430 OR 10.55 - o000
(6.51 to 17.09) Low
Postnatal Head Circumference > 12months (cm)
Light prenatal alcohol exposure (1-20g/w in at least one trimester)
1  [serious® [ not serious seriouse serious” [none | 112 97 - MD 2.00 lower (OO0
(2.31 lower to Very Low
1.69 lower)
Moderate prenatal alcohol exposure (21-100g/w in at least one trimester) — no studies
Heavy prenatal alcohol exposure (101-200g/w in at least one trimester)
2 serious?| not serious seriouse serious®f | none | 110 111 - MD 1.42 lower (OO0
(2.15 lower to | Very Low
0.68 lower)
Very Heavy prenatal alcohol exposure (201g+/w in at least one trimester)
1 serious® | notserious | notserious | serious®f | none 22 21 - MD 0.45 lower | (OO
(1.28 lower to Low
0.38 higher)
Any prenatal alcohol exposure (level dichotomised to yes/no) — no studies
Confirmed prenatal alcohol exposure-Level Unquantifiable
4  |serious® | serious® not serious serious’ [none 86 121 - MD 1.21 lower | OO0
(2.40 lower to Very Low
0.02 lower)

Postnatal Head Circumference Percentile




Light, Moderate, Very Heavy, Any Level, Confirmed-Unquantifiable — no studies

Heavy prenatal alcohol exposure (101-200g/w in at least one trimester)

1 serious® | not serious serious* serious®’ | none 30 44 MD 2.40 higher (@O OO
(13.82 lower to Very Low
18.62 higher)
DIAGNOSED STUDIES
Birth Head Circumference (cm)
FASD, FAS - NA
PFAS (pFAS or pFAS/FAS or dysmorphic)
3 [serious®| serious® seriouse not serious [none [ 152 398 MD 1.07 lower |60
(2.15 lower to Very Low
0)
Other (ARND, ND-AE, SE-AE, Non-syndromal)
3 [seriouss | serious® seriousc [ notserious [none | 214 398 MD 0.85 lower |6 OO
(1.65 lower to Very Low
0.05 lower)
Postnatal Head Circumference (cm) (6-9 yrs)
FASD
3 |[serious®| serious® not serious | serious*’ |none 69 170 MD 0.59 lower |00
(1.59 lower to | Very Low
0.41 higher)
FAS
7 serious® | not serious seriousc  [notserious |none 383 956 MD 2.72 lower (OO
(2.94 lower to Low
2.50 lower)
PFAS (pFAS or pFAS/FAS or dysmorphic)
6 [seriouss| serious® seriousc  [not serious [none [ 195 775 MD 1.86 lower |00
(2.40 lower to | Very Low
1.31 lower)
Other (ARND, ND-AE, SE-AE, Non-syndromal)
3 [serious®| serious® seriouse serious® |none | 197 383 MD 0.81 lower OO0
(1.66 lower to | Very Low
0.04 higher)
Postnatal Head Circumference (cms) (9-18 yrs)
FASD
1  [serious® | not serious seriouse serious®’ | none 13 12 MD 2.00 lower | OO
(3.70 lower to Very Low
0.30 lower)
FAS
2 serious® | notserious | not serious serious’  [none 44 116 MD 3.44 lower | (OO
(4.22 lower to Low
2.67 lower)
pFAS (pFAS or pFAS/FAS or dysmorphic)
2 serious® | notserious | notserious | serioust [none 72 122 MD 1.33 lower | (OO
(1.97 lower to Low
0.68 lower)
Other (ARND, ND-AE, SE-AE, Non-syndromal)
4 |[serious® [ serioust seriouse serious? [none 264 204 MD 0.49 lower |60
(1.08 lower to Very Low

0.10 higher)

Postnatal Head Circumference Centiles

FASD — no studies




FAS

7 serious® | serious® not serious |not serious |none 200 2475 - MD 48.17 lower | OO
(58.24 lower to Low
38.11 lower)
PFAS (pFAS or pFAS/FAS or dysmorphic)
9 serious: |  serious® not serious [not serious |none 264 2583 - MD 25.12 lower | OO
(32.44 lower to Low
17.79 lower)
Other (ARND, ND-AE, SE-AE, Non-syndromal)
7  [seriouss| serious® not serious | serious® |none | 209 2124 - MD 11.32 lower (@O OO
(23.93 lower to | Very Low
1.3 higher)
Postnatal Head Circumference <3+ Percentile
FASD
1  |serious® | notserious seriouse serious®’ |[none 26 27 |ORO0.69 (0.23 to - o000
2.06) Very Low
FAS
4  serious® | serious® not serious | serious®’ |none | 119 1525 OR 43.15 - o000
(14.11 to Very Low
131.97)
PFAS (pFAS or pFAS/FAS or dysmorphic)
5 [serious®| serious® not serious very none | 162 1541 OR 4.59 - o000
seriousdef (1.16 t0 18.13) Very Low
Other (ARND, ND-AE, SE-AE, Non-syndromal)
5 serious® | notserious | notserious | serious®’ [none 149 1541 OR9.01 - o000
(4.06 to 20.04) Low
Postnatal Head Circumference <10t Percentile
FASD
2 serious® [ not serious | notserious | serious®’ |none 62 126 OR 24.18 - Y 101@)
(3.01 to 194.55) Low
FAS
6  |serious® [ serious® not serious | serious®f |none | 239 1756 OR 63.26 - o000
(15.78 to Very Low
253.70)
pFAS (pFAS or pFAS/FAS or dysmorphic)
4  |serious® | serious® not serious | serious®’ |none | 142 1525 OR 3.65 - o000
(1.51 to 8.80) Very Low
Other (ARND, ND-AE, SE-AE, Non-syndromal)
5 serious® | notserious | notserious | serious®’ [none 242 1710 OR 4.23 - ®O0O
(2.41t07.43) Low

Notes: Cl: confidence interval; MD: mean difference; OR: odds ratio.

Explanations: a) >50% of studies were rated as moderate or high risk of bias; b) High heterogeneity (1> >50% and significant chi-square
for heterogeneity); c) >50% of studies had a sample not representative of the Australian populations; d) 95% Cl for overall estimate
crossed the line of no effect; e) Wide 95% Cls for overall estimate; f) optimal information size criteria not met; f) g) While PAE and
control group n’s were not provided, the overall study sample size included in the data analysis = 47,178; h) One study provided
sample size of 298.




Meta-analyses for head circumference

EXPOSURE STUDIES
Birth head circumference outcomes

Head Circumference at Birth <10+ Percentile
Light PAE and Head Circumference at Birth <10~ Percentile (1 study)

Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI A
Zuccolo etal 2016 -0.0101 0.3285 100.0% 0.99 [0.52,1.88] @®
Total (95% CI) 100.0% 0.99 [0.52, 1.88]
Heterageneity: Mot applicable | | 1 ; !
Testfor overall effect Z=0.03 {F = 0.98) 0.0 Dl1Con1rnI1 Light F'LDE 1ad

Rizk of bias legend
(A) Overall risk of Bias

Moderate PAE and Head Circumference at Birth <10+ Percentile (1 study)

Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI A
Zuccolo etal 2016 -0.2357 0.7271 100.0% 0780149, 3.29] [ ]
Total (95% Cl) 100.0% 0.79[0.19, 3.29]
ity i f f T } !
R I
estfor overall efiect 7= 0.32 (F = 0.75) Control Moderate PAE

Risk of bias legend
(A) Overall risk of Bias

Note: Zuccolo et al 2016 = group n’s not provided

Heavy PAE and Head Circumference at Birth <10+ Percentile (0 studies)

Very Heavy PAE and Head Circumference at Birth <10+ Percentile (1 study)

Very Heavy PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup  log[Odds Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Little et al 1990 40151 1.463 40 80 100.0% 5543[3.14 975.04] —.— [ ]
Total (95% CI) 40 80 100.0% 55.43[3.15,975.09] el
Heterogeneity: Mot applicable f f f |
o _ 0.001 0.1 10 1000
Testfor overall effect £=2.74 (F=0.00E) Control Very Heavy PAE

Risk of bias legend
(A) Overall risk of Bias

Any Level PAE and Head Circumference at Birth <10~ Percentile (0 studies)

Confirmed PAE-Level Unquantifiable and Head Circumference at Birth (0 studies)



Head Circumference Percentile at Birth
Light PAE and Head Circumference Percentile at Birth (1 study)

Test for overall effect Z=2.05 (P = 0.04) Very Heavy PAE  Control

Risk of bias legend
(A) Overall risk of Bias

Any Level PAE and Head Circumference Percentile at Birth (0 studies)

Light PAE Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean [%-ile] SD [%-ile] Total Mean [%-ile] SD [%-ile] Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Bandoli etal 2018 3549 26 96 6.6 249 277 100.0% -0.70[6.67, 5.27] o
Total (95% CI) 96 277 100.0%  -0.70 [-6.67, 5.27]
Heterogeneity: Mot applicable 5_1 p '5 1 é 1D=
Testfor overall effect Z=023 (P =082 Light PAE  Control
Risk of bias legend
(A) Overall risk of Bias
Moderate PAE and Head Circumference Percentile at Birth (1 study)
Moderate PAE Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean [%-ile] SD [%-ile] Total Mean [%-ile] SD [*%-ile] Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Bandoli etal 2018 4.7 2848 23 6.6 249 277 100.0% -1.90[-13.91,10.11] o
Total (95% CI) 23 277 100.0% -1.90 [-13.91,10.11]
Heterogeneity: Mot apphcable '-20 -1'0 ﬁ T 20.
Testfor averall effect: Z=0.31 (P = 0.76) Moderate PAE Control
Risk of bias legend
(A) Overall risk of Bias
Heavy PAE and Head Circumference Percentile at Birth (1 study)
Heavy PAE Control Mean Difference Mean Difference Risk of Bias

Study or Subgroup  Mean [%-ile] SD [%-ile] Total Mean [%-ile] SD [%-ile] Total Weight IV, Random, 95% Cl IV, Random, 95% CI A

Carter et al 2007 2348 232 33 17.7 19.4 47 100.0% 580 [3.87,15.47] ] o

Total (95% CI) 33 47 100.0% 5.80 [-3.87,15.47] —i——

Heterogeneity: Mot applicable I } 1 {

we B 2200 <10 0 10 20

Testfor averall effect Z=1.18 (P =0.24) Heaw PAE Control

Risk of bias legend

(A) Overall risk of Bias

Very Heavy PAE and Head Circumference Percentile at Birth (2 studies)
Very Heavy PAE Control Mean Difference Mean Difference Risk of Bias

Study or Subgroup  Mean [%-ile] SD [%-ile] Total Mean [%-ile] SD [%-ile] Total Weight IV, Random, 95% CI IV, Random, 95% Cl A

Bandali etal 2019 281 29 24 6.6 249 277 TI8% -840 [F20.47,3.47] — [ ]

Tayloretal 2015 224 18.2 11 442 282 9 261% -21.80[43.44 -0.16] e E— o

Total (95% Cl) 35 286 100.0% -11.97 [-23.42, -0.52] e

Heterogeneity: Tau®= 8.87; Chi*=1.11, df=1 (P =029, F=10% '-50 _2|5 b 2|5 50'

Confirmed PAE-Level Unquantifiable and Head Circumference Percentile at Birth (0 studies)

Head Circumference at Birth <3rd Percentile

Light PAE and Head Circumference Percentile at Birth (0 studies)
Moderate PAE and Head Circumference Percentile at Birth (0 studies)
Heavy PAE and Head Circumference Percentile at Birth (0 studies)

Very Heavy PAE and Head Circumference Percentile at Birth (0 studies)



Any Level PAE and Head Circumference Percentile at Birth (1 study)

Any PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Hutchinson et al 20149 -0.3425 0.2802 arz 452 100.0% 0.71[0.41,1.23] ®
Total (95% CI) ar2 452 100.0% 0.71 [0.41,1.23]
Heterogeneity: Mot applicable I } T } |
Testfor averall effect Z=1.22(F =024 o.01 DI1Contr0I1 Any PA:ED 100

Risk of bias legend
(A) Overall risk of Bias

Confirmed PAE-Level Unquantifiable and Head Circumference Percentile at Birth (0 studies)

Head Circumference at Birth (Mean and SD)
Light PAE and Head Circumference at Birth (1 study)

Light PAE Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean [cm] SD[cm] Total Mean[cm] SD[cm] Total Weight IV, Random, 95% CI IV, Random, 95% ClI A
Marianian etal 2020 34 1.08 112 34 1.46 497 100.0% 0.00[-0.35, 0.34] ®
Total (95% CI) 112 97 100.0% 0.00 [-0.35, 0.35]
Heterageneity: Mat applicakle 5_4 52 5 é 45
Testfor overall effect Z=0.00 {F =1.00) Light PAE Contral
Risk of bias legend
(A) Overall risk of Bias
Note: Marianian et al 2020 = mean and SD estimated from median and interquartile range.
Moderate PAE and Head Circumference at Birth (4 studies)
Moderate PAE Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean [cm] SD[cm] Total Mean[cm] SD [cm] Total Weight IV, Random, 95% CI IV, Random, 95% CI A
2.1.1 Low-Moderate Risk of Bias
EBeauchamp et al 2020 338 22 hal 342 14 ar 0.7% -0.60 [-1.66, 0.46] E—— B
Holzman et al 19953 258 26 126 26.2 24 204 2.5% -0.40 [-0.96, 0.16] I B
Subtotal (95% CI) 147 241 3.2%  -0.44[-0.94, 0.05] <
Heterogeneity: Tau®= 0.00; Chi#=0.11,df=1 {P=0.74);, F=0%
Test for overall effect Z=1.76 (P =0.08)
2.1.2 High Risk of Bias
Lazzaroni etal 1993 344 3.3 448 344 24 1187 B.6% 0.00 [-0.35, 0.35] 1 [ )
FPopova etal 2021 348 1.9 1593 4.7 1.8 143186 902% -0.20[0.29,-0.11] . o
Subtotal (95% CI) 2041 144373  96.8% -0.17 [-0.31, -0.04] []

Heterogeneity: Tau®= 0.00; Chi*=1.19, df=1 {F = 0.28); F=16%
Testfor overall effect: Z=2.52 (P = 0.01)

Total (95% CI) 2188 144614 100.0% -0.19 [-0.28, -0.11] ]
Heterogeneity: Tau?= 0.00; Chi®= 2.30, df= 3 (P= 0.51); F= 0% 5_4 52 p é 45
Testfor overall effect Z=4.29 (P = 0.0001) Moderate PAE  Control

Testfar subgroup differences: Chi*=1.07, df=1{P=0.30), F=66%

Risk of bias legend
(A) Overall risk of Bias

Note: #Holzman — sample were premature neonates



Heavy PAE and Head Circumference at Birth (7 studies)

Heavy PAE Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean [cm] SD[cm] Total Mean [cm] SD[cm] Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
3.1.1 Low-Moderate Risk of Bias
Holzrman et al 1995# 252 26 19 26.2 24 204 111%  -1.00F2.21,021] — ?
Subtotal {95% Cl) 19 204 11.1%  1.00[-2.21,0.21] i
Heterogeneity: Mot applicable
Test for overall effect Z=1.61 (P=0.11)
3.1.2 High Risk of Bias
Autti-Famo etal 199143 33.09  1.5504 13 3526 114973 a6 14.0% -217[-3.07, -1.27] - [ ]
Bergeretal 2019 325 1.2 16 335 18 16 121%  -1.00[210,010] e ]
Carter et al 2007 324 26 42 33.2 1.8 54 142%  -0.80[1.68 008 /7 ®
Coles etal 2021 M. 177 113 462 1.81 178 188% -0.41[-0.80,-0.02] - .
Lazzaroni et al 1893 346 14 78 34.4 29 1187 191% 0.20[-0.15, 0.55] ™ [ ]
Oberlander etal 2010 338 1.3 14 34.8 2 14 108%  -080[215, 0.35] — ]
Subtotal {95% Cl) 276 1505 88.9% -0.76 [-1.41, -0.11] -
Heterageneity: Tau®= 0.48; Chi*= 28.27, df= 4 (P < 0.0001); = 82%
Testfor overall effect 2= 230 (P =0.02)
Total (95% Cl) 295 1709 100.0% -0.78[-1.38,-0.19] <
Heterogeneity: Tau® = 0.46; Chi*= 29.40, df= 6 (P < 0.0001); I* = 80% 5_4 2 p 2 45
Test for overall effec_t: =257 (F':_ 0.013 Heaw PAE Control
Testfor subaroup differences: Chit= 011, df=1 (P=0.74), F=0%
Risk of bias legend
(A) Overall risk of Bias
Note: #Holzman — sample were premature neonates.
Very Heavy PAE and Head Circumference at Birth (2 studies)
Very Heavy PAE Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean [cm] SD[cm] Total Mean [cm] SD[cm] Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Coles etal 1991 33.2 2 22 34.67 1.2 21 63.7%  -1.47 [-2.45,-0.49] —— ®
Little et al 1990 321 3 30 3448 1.1 80 46.3% -240[350,-1.300  —@— ®
Total (95% CI) 52 101 100.0% -1.90 [-2.81, -0.99] D
Heterogeneity: Tau®= 0.15; Chif=1.63, df=1 (P = 0.22); F= 35% I_4 2 D 2 45
Testfor overall effect Z=4.10 (P « 0.0001) Very Heawy PAE Control
Risk of bias legend
(A) Overall risk of Bias
Any Level PAE and Head Circumference at Birth (1 study)
Any Level PAE Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean [cm] SD[cm] Total Mean[cm] SD[cm] Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Furtado etal 2016 34.83 1.46 28 34.73 1.64 28 100.0% 010071, 0.91] ®
Total (95% CI) 28 28 100.0% 0.10 [-0.71,0.91]
Heterogeneity: Mot applicable 5_4 52 b 45
Testforoverall effect Z=0.24 (P =081} Any Level PAE  Contral
Risk of bias legend
(A) Overall risk of Bias
Confirmed PAE-Level Unquantifiable and Head Circumference at Birth (3 studies)
Confirmed-Unguantifiable Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean [cm] SD [cm] Total Mean [cm] SD[cm] Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
MNaoland et al 2003 33 0.14 113 33.8 014 60 T2.6% -0.80[-0.85,-0.79] [ ]
Golden etal 1982 314 1.8 12 333 1.7 12 10.5%  -1.90[-3.30,-0.50] [ ]
Kyllerman et al 1985 333 2 al 337 1.4 21 16.49% -0.40 [-1.44, 0.64] T @
Total {95% Cl) 146 93 100.0% -0.85[-1.34, -0.36] <4
Heterogeneity: Tau®= 0.09; Chi*= 2,93, df= 2 (P = 0.23); "= 32% N R 5 ) i

Testfor overall effect: £=3.39 (F = 0.0007)

Risk of bias legend
(A) Overall risk of Bias

Confirmed-Unquantifiable Control



Postnatal head circumference

Postnatal Head Circumference <10~ Percentile
Light PAE and Postnatal Head Circumference <10+ Percentile (1 study)

Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI A
Zuccolo etal 2016 (3 months) -0.2107 0.267 100.0% 0.81[0.48,1.37] (]
Total {95% CI) 100.0% 0.81 [0.48, 1.37]
Heterogeneity; Mot applicable | ! J | |

e _ ool 0 1 10 100
Test for overall effect =079 (P =043 Contral Light PAE
Risk of bias legend
(A) Owverall risk of Bias

Note: Zuccolo et al 2016 = group n’s not provided
Moderate PAE and Postnatal Head Circumference <10+ Percentile (2 studies)
Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI A
Zuccolo et al 2016 (3 months) 06575 0367 74.8%  1.93[0.94, 3.96] -l [ ]
Bandali et al 2020 {12 months) 06822 06327 2521% 1.98[0.57, 6.84] T ?
Total {95% CI) 100.0% 1.94 [1.04, 3.62] <
?etnta;ngenewyl:l T?fu J{:zﬂ_ﬂg é)ghlp:_DD.DDDA df=1(F=097F=0% N0l o1 10 100
astfor overall effect 2= 2.09 (F=0.04) Control Moderate PAE
Risk of bias legend
(A) Overall risk of Bias
Note: Zuccolo et al 2016 = group n’s not provided; Bandoli et al 2020, Moderate PAE, n = 45, No PAE control, n = 253.
Heavy PAE and Postnatal Head Circumference <10+~ Percentile (1 study)
Heavy PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Karkham et al 1998 (5-9 yrs) 45168 1.5247 14 26 100.0% 91.54 [4.61,1817.39] ®
Total {95% CI) 14 26 100.0% 91.54 [4.61,1817.39] —e
Heterogeneity: Mot applicable f f t {
Testfor averall effect: Z=2.96 (P = 0.003) 0.001 gb1ntrul Heal'EP.i\E 1000
Risk of bias legend
(A) Overall risk of Bias
Very Heavy PAE and Postnatal Head Circumference <10+ Percentile (2 studies)
Very Heavy PAE Control Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup log[Odds Ratio] SE Total  Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Bandali et al 2020 (12 manths) 19695 0.5028 18 253 478%  TAT[2.24,2291] —— ?
Kuehn et al 2012 (hirth-8 fyrs) 1.0152 05538 0z 97 A2.5% 2.76[0.93,8.17] —i— ?
Total {95% CI) 111 350 100.0%  4.34 [1.71, 11.06] il
Heterogeneity: Tau*=013; Chi*=1.38, df=1 (P=0234}; = 28% "ol 01 10 o

Test for overall effect 2= 3.08 (P =0.002)

Risk of bias legend
(A) Overall risk of Bias

Control  Very Heavy PAE

Any Level PAE and Postnatal Head Circumference <10+ Percentile (0 studies)

Confirmed PAE-Level Unquantifiable and Postnatal Head Circumference <10+ Percentile (4 studies)

PAE Control Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI A

Graham etal 2013 {8-16 yrs) 31459 07428 110 102 11.0% 23.33[5.44,100.08] T ®
Hendrickson et al 2017 (9-16 yrs) 3.5086 1.4455 92 83 2.9% 33.40[1.96, 567.78] @
Mattson et al 2010 (7-21yrs) 1.4802 0.8646 38 B0 B8.1% 4390081, 23.92] T @
Mattsan et al 2013 {8-17yrs) 22821 0279 209 185 78.0% 990572, 17.10] § 3 @

Total {95% CI) 449 430 100.0% 10.55 [6.51, 17.09] L 2

Heterogeneity: Tau®= 0.00; Chi*=2.86, df= 3 (FP=041); F=0% 'D.UU1 Df1 1'0 1UUU'

Test for overall effect: Z= 9.56 (P = 0.00001)

Risk of bias legend
(A) Overall risk of Bias

Favours Control Group Favours PAE Group



Postnatal Head Circumference Percentile (Mean and SD)
Light PAE and Postnatal Head Circumference Percentile (0 studies)

Moderate PAE and Postnatal Head Circumference Percentile (0 studies)

Heavy PAE and Postnatal Head Circumference Percentile (2 studies)

Heavy PAE Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean [%-ile] SD [%-ile] Total Mean [%-ile] SD [%-ile] Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Carter et al 2007 (12 months) 1.7 356 a0 49.3 34 44 100.0% 2.40[13.82 1862 [ ]
Total (95% Cl) 30 44 100.0% 2.40[-13.82, 18.62]
Heterogeneity: Mot applicable t } T t |
Testfor overall effiect Z= 020 (P = 0.77) 20 ,_"182.” F.AED cDmmﬂ b
Risk of bias legend
(A) Overall risk of Bias
Very Heavy PAE and Postnatal Head Circumference Percentile (0 studies)
Any Level PAE and Postnatal Head Circumference Percentile (0 studies)
Confirmed PAE-Level Unquantifiable and Postnatal Head Circumference Percentile (0 studies)
Postnatal Head Circumference (Mean and SD)
Light PAE and Postnatal Head Circumference (1 study)
Light PAE Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean [cm] SD[cm] Total Mean[cm] SD[cm] Total Weight IV, Random, 95% Cl IV, Random, 85% CI A
Marianian etal 2020 34 1.08 112 34 1.46 497 100.0% 0.00[-0.35, 0.348] ®
Total (95% CI) 112 97 100.0%  0.00 [-0.35,0.35]
Heterageneity: Mat applicakle 5_4 52 5 é
Testfor overall effect Z=0.00 {F =1.00) Light PAE Coniral
Risk of bias legend
(A) Overall risk of Bias
Note. Marianian et al 2020 = mean and SD estimated from median and interquartile range.
Moderate PAE and Postnatal Head Circumference (0 studies)
Heavy PAE and Postnatal Head Circumference (2 studies)
Heavy PAE Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean [cm] SD[cm] Total Mean[cm] SD[cm] Total Weight IV, Random, 95% Cl IV, Random, 85% CI A
Carter etal 2007 (12 months) 457 1.7 30 46.5 48 44 228% -0.80 [2.34,0.74] e [ ]
Carter etal 2022 (Gyrs) 487 34 a0 50.3 16 67  Fr2% -1.60[2.44 -0.76] —— ]
Total {95% Cl) 110 111 100.0% -1.42[-2.15, -0.68] s
Heterogeneity: Tau®= 0.00; Chi*= 0,80, df = 1 (P = 0.37); F= 0% ) L) ; ! A
Test for overall effect 2= 3.77 (P = 0.0002) Heaw PAE Control
Risk of bias legend
(A) Overall risk of Bias
Very Heavy PAE and Postnatal Head Circumference (1 study)
Very Heavy PAE Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean [cm] SD [cm] Total Mean [cm] SD[cm] Total Weight IV, Random, 95% CIl IV, Random, 95% Cl A
Coles etal 1981 (5-6yrs) 51.82 1.49 22 52.27 129 21 100.0%  -0.45[-1.28,038] [ ]
Total (95% CI) 22 21 100.0%  -0.45[-1.28,0.38]
Heterogeneity: Mot applicable 14 12 ﬁ é |
Testfor overall effect Z=1.06 (P = 0.29) . Very H'eaw PAE Control

Risk of bias legend
(A) Overall risk of Bias

Any Level PAE and Postnatal Head Circumference (0 studies)



Confirmed PAE-Level Unquantifiable and Postnatal Head Circumference (4 studies)

Confirmed-Unguantifiable Control Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean [cm]  SD [cm] Total Mean [cm] SD[cm] Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Chandran et al 2021 {9-10yrs) 495 1.2 28 49.6 1.3 300 305% -00F0.74,0.54] L o

Galden etal 1982 (6-20 maonths) 41.8 28 12 459 14 12 17.9% -410[6.01,-219] — [ )
Kyllerman et al 19845 {70-74 months) a0 24 hal a1.3 14 21 220% -1.30[2.78,018] — [ )

Roos etal 2021 (2-3 yrs) 49.26 1.67 25 49.8 1.28 58 209.7%  -0.54[1.27,0.19 - =

Total (95% Cl) 86 121 100.0% -1.21 [-2.40, -0.02] L

Heterogeneity: Tau®=1.10; Chi*= 16.04, df= 3 (P = 0.0013; F=81% I 1 1 {

Test for overall effect Z= 2.00 (P = 0.05) a0 5 b 5 10

Confirmed-Unquantifiable Control

Risk of bias legend
(A) Overall risk of Bias

DIAGNOSED STUDIES
Birth head circumference outcomes

Head Circumference at Birth (Mean and SD)
FASD and Head Circumference at Birth (0 studies)

FAS and Head Circumference at Birth (0 studies)

pFAS and Head Circumference at Birth (3 studies)

pFAS Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean [cm] SD[cm] Total Mean[cm] SD[cm] Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Coles etal 2002 {dsymorphic) 33.42 1.7 46 33.53 1.76 53 355%  -0.11[0.79, 057 —a— @
Davies et al 2017 (FAS/pFAS) 322 7 25 34.8 1.9 32 266% -2.60[3.85-1.35 —=—— ®
Hasken etal 2021 {(pFAS) 32.8 2 a1 337 25 313 379% -0.90[1.42,-0.38] —& ®
Total (95% CI) 152 398 100.0% -1.07 [-2.15,0.00] i
Heterogeneity: Tau®= 0.72; Chif=12.08, df= 2 (P = 0.002%; F= 83% 5_4 52 ) é 45
Test for overall effect: £=1.96 (P = 0.05) pFAS Control

Risk of bias legend
(&) Overall Risk of Bias Score

Other FASDs and Head Circumference at Birth (3 studies)

ARNDIOther Control Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean [cm] SD[cm] Total Mean[cm] SD[cm] Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Coles et al 2002 (MNon-Syn) 33.38 2.83 82 33.53 1.76 53 328% -0.15 [F0.87, 0.57] —a— .
Davies et al 2017 (Mon-Syn) 334 24 54 348 1.9 32 281% -0.90 [-1.82, 0.02] — .
Hasken et al 2021 (ARND) 323 1.7 T8 337 248 313 3849% -1.40[1.87,-0483] - .
Total (95% CI) 214 398 100.0% -0.85[-1.65, -0.05] -

Heterogeneity: Tau?= 0.37; Chi= 814, df= 2 (P = 0.02%; F= 75% 5_4 52 5 é 45
Testfor overall effect: £= 207 (P=0.04) ARMDIOther Control

Risk of bias legend

(A) Overall Risk of Bias Score

Postnatal head circumference
Postnatal Head Circumference <3« Percentile
FASD and Postnatal Head Circumference <3« Percentile (1 studies)
FASD Control Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup  log[Odds Ratio] SE Total Total Weight IV, Random, 95% Cl IV, Random, 95% CI A

Mawak et al 2012 -0.3765 0.56 26 27 100.0% 0.69[0.23, 2.06] [ ]

Total (95% CI) 26 27 100.0% 0.69 [0.23, 2.06]

Heterogeneity: Mot applicable f } 1 } {

Testfor overall effect 2= 0.67 (P = 0.50) 0.002 %lntrol1 FASEJD 500

Risk of bias legend
(A) Overall Risk of Bias Score



FAS and Postnatal Head Circumference <3+ Percentile (4 studies)

FAS Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Hasken etal 2021 (FAS) 3.0068 0.2945 46 M3 3T1% 20.22 [11.35, 36.02] & [ ]
May, Hasken, Bozen et al 2020a (FAS) 4 1.0971 4 278 16.3% 54.60 [6.36, 468.85] [ ]
May, Hasken, Bozen et al 2020k (FAS) 32113 07917 8 413 24.0% 24.81 [5.69, 108.27] — @
May etal 2020c - FAS 54214 0803 11 521 227% 226.20[46.88, 1091.44] —=r @
Total (95% CI) 119 1525 100.0% 43.15 [14.11, 131.97] -
Heterageneity: Tau?= 0.79; Chi*=8.38, df= 3P =0.04); F=64% I t 1 {
Testfor overall effect 2= 6.60 (P = 0.00001}) 0.002 %;ntrol FAS 1o 500
Risk of bias legend
(A) Overall Risk of Bias Score
pFAS and Postnatal Head Circumference <3~ Percentile (5 studies)
ARNDIOther Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean [%-ile] SD [%-ile] Total Mean [*%-ile] SD [%-ile] Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Astley Olson et al 2009 (NDIAE) 54.1 173 21 827 181 16 161% -2860[4015, -17.08] — [ ]
Charmbers et al 2018 (ARMND) 57.4 3.2 44 48.6 8.9 TE1  16.8% 8.50 [-0.66, 18.26] e [ ]
Hasken et al 2021 (ARND) 17.5 227 78 41.4 300 313 17.9% -23.9029.94,-17.586] - [ ]
Kahle et al 2021 (ARMD) 48.1 185 18 52.7 257 70 16.6% -4.B0 [-14.87, 5.67] —-=r [ J
May, Hasken, Bozen et al 2020a (ARMND) 635 273 12 50.8 273278 14.4%  370[12.08,19.48] - [ ]
May, Hasken, Bozen et al 2020b (ARND) k] 351 25 5.4 289 413 151% -17.80 31 86,-374] — o
May et al 2020c - ARND 324 3|3 10 65 521 273 31% -32.60[-95.16, 32.86] — [ ]
Total {95% CI) 209 2124 100.0%  -11.32[-23.93,1.30] L
Heterogeneity, Tau?= 222.38; Chif= 4743, df = § (P < 0.00001), F= 87% } t | |
Testfar overall efiect 7=1.76 (P = 0.08) -100 AR;I‘SJ%IOtherU CU”UUFD 100
Risk of bias legend
(A) Overall Risk of Bias Score
Other FASDs and Postnatal Head Circumference 3+ Percentile (5 studies)
ARNDIOther Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Astley Olson et al 2009 (SE/AE) 1.2893 1.46827 24 16 5.9% 3BT [0.16, 81.56] + ®
Hasken et al 2021 (ARND) 21023 03044 78 33 436% 8.18 [4.51, 14.86] —— o
May, Hasken, Bozen et al 2020a (ARMD) 0.6877 1.4051 12 278 6.5% 1.99[0.10, 38.00] o
May, Hasken, Bozen et al 2020b (ARMD) 1.8251 0.46613 24 4113 275H% 6.20 [2.06, 18.64] - = o
May et al 2020c - ARND 40145 0.8533 10 821 16.3% 955.40[10.40, 294,899 — @
Total (95% CI) 149 1541 100.0% 9.01 [4.06, 20.04] B
Heterogeneity: Tau®= 0.29; Chif= 6.37, df= 4 (P=017); F= 37% =D 02 D=1 1=D 501
Test for averall effect. £=5.39 (P = 0.00001) : : Control  ARNDIOther
Risk of bias legend
(A) Overall Risk of Bias Score
Postnatal Head Circumference <10+ Percentile
FASD and Postnatal Head Circumference <10+ Percentile (2 studies)
FASD Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Fopova etal 20149 40194 15015 21 83 a0.2% 5567 [2.93 1056.04] —a— @
de Water et al 2021 23456 1.8073 41 43 498% 1044 [0.54, 200.31] - .
Total {95% Cl) 62 126 100.0% 2418 [3.01, 194.55] "*"
ity 2= CChif= = = E= ) } } {
?et?;ngenemrl.lT?fu t_;_q—nnz ;ghlp—_DD.EDQD,gf— T{P=043)F=0% no0z 04 10 =00
est for overall effect 2= 2,99 (P=0.003) Contral  FASD

Risk of bias legend
(A) Overall Risk of Bias Score



FAS and Postnatal Head Circumference <10+ Percentile (6 studies)

FAS Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CIl A
Hasken et al 2021 (FAS) 1.9904 0.2666 496 313 257% 7.321[4.34,12.34] B @
Mattson et al 2010 (FAS) 59041 1.4728 41 46 12.4% 366.54 [20.44, 6573.06] — @
Mattson et al 2013 (FAS) 3.57T68 03765 74 185 248% 38TE[17A0, 7479 = @
May, Hasken, Bozen et al 2020a (FAS) 5.0304 15135 4 278 12.0% 15299788, 2971.45] — @
May, Hasken, Bozen et al 2020k (FAS) 5.1695 1.4655 g 413 12.5% 175.83[9.95 3108.29] — @
May etal 2020c - FAS 61044 1.4588 11 521 12.48% 44782 [2567 7813.40] — @
Total (95% Cl) 239 1756 100.0% 63.26 [15.78, 253.70] L 2
Heterogeneity: Tau®=1.88; Chi*= 27.81, df = 5 (P = 0.0001}; F=82% ; f f {
e 0.001 0.1 10 1000
Test for overall effect: Z=5.85 (P = 0.00001) Contral FAS
Risk of bias legend
(A) Overall Risk of Bias Score
pFAS and Postnatal Head Circumference <10+ Percentile (4 studies)
pFAS Control Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Hasken et al 2021 (pFAS) 04135 0.2603 a1 M3 5% 1.51[0.91, 2.52] - [ ]
May, Hasken, Bozen et al 20203 (pFAS) 2102 0.529 22 278 237%  8.18[2.90,23.08] —— ®
May, Hasken, Bozen et al 20200 (pFAS) 1.2501 06031 16 413 21.6% 3.4911.07 11.38] = [ ]
May et al 2020c - pFAS 1.7068 0.5455 23 821 23.2% 5.591 [1.89, 16.09] — o
Total {95% Cl) 142 1525 100.0% 3.65 [1.51, 8.80] -

e 2_ piE— _ _ Eo \ . | ,
?etuta;ogenemi.l T?ru t_-zuleé;ahlp_—g .0105‘i df=3{P=001),F=73% 'D.U1 011 1-U 100'

est for averall effect: Z=2.88 (P =0.004) Contral pFAS
Risk of bias legend
(A) Overall Risk of Bias Score
Other FASDs and Postnatal Head Circumference <10+ Percentile (5 studies)
ARNDIOther Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Hasken et al 2021 (ARND) 0.9431 0.2585 78 313 325% 2.57 [1.55, 4.26] —— [ ]
Mattson et al 2013 (MNon-Syn) 1.4821 0.2929 117 185 30.2% 4.40[2.48,7.82] —&— o
May, Hasken, Bozen etal 2020a (ARND) -0.3857 1.4657 12 278 3.5% 0.68[0.04,12.03] o
May, Hasken, Bozen etal 20200 (ARMND) 1.7734 04517 25 413 211% 5.89[2.43 14.28] — .
May et al 2020c - ARND 245822 06773 10 821 128%  13.23[3.51, 49.88] .
Total (95% Cl) 242 1710 100.0% 4.23[2.41,7.43] -
Heterogeneity: Tau®= 0.19; Chi®= 8.26, df=4 (P = 0.08); F= 52% ID 0z D=1 1=D SDI
Testfor averall effect: £=5.03 (F = 0.00001) Control ARND/Other
Risk of bias legend
(A) Overall Risk of Bias Score
Postnatal Head Circumference Percentile
FASD and Postnatal Head Circumference Percentile (0 studies)
FAS and Postnatal Head Circumference Percentile (7 studies)
FAS Control Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean [%-ile] SD[%-ile] Total Mean [%-ile] 5D [%-ile] Total Weight IV, Random, 95% CI IV, Random, 95% CIl A
2.6.1 Low-Moderate Risk of Bias
Aragon et al 2008b (hm Indian - FAS) 14.1 2154 10 81.39 1861 32 11.4% -B7.29[8212-5246) —— ?
May et al 2010 (South Aftica - FAS) 4.2 G622 BB 28.3 264 187 14.7% -2410[28.53, -19.67] - B
Subtotal (95% CI) 76 189  26.1% -45.00 [-87.40,-2.78]  ——eutim—
Heterogeneity: Tau®=901.53; Chi®=29.93, df=1 (P =0.00001); F=97%
Testfor averall effect: Z2=2.09 (P = 0.04)
2.6.2 High Risk of Bias
Chambers et al 2019 (FAS) 48 13 5 485 208 7B 148% -43.80[47.39 -40.21] - o
Hasken et al 2021 (FAS) 25 29 9B 41.4 30 313 14.8% -35.60[41.97 -35.23] - [ J
hay, Hasken, Bozen et al 2020a (FAS) 4.5 kX] 4 50.8 273 278 146% -A5.30[60.29,-50.31] - [ ]
May, Hasken, Bozen et al 2020k (FAS) 53 39 ] 55.8 299 413 14.8% -50.50 [54.45, -46.55] - [ J
hay et al 2020¢ - FAS 11 1 M B5 273 821 14.9% -B1.90[64.88, -58.92] - [ ]
Subtotal (95% CI) 124 2286 73.9% -50.00[-59.03, -40.98] L 2
Heterageneity: Tau?= 102.11; Chi*=121.07, df= 4 (P = 0.00001), F=97%
Testior averall effect Z=10.86 (P < 0.00001)
Total (85% Cl) 200 2475 100.0% -48.17 [-58.24,-38.11] L 2
Heterageneity: Tau®= 174.56; Chi®*= 246,53, df= § (P = 0.00001); F=98% ¢ t t |
Testfor overall effect Z= 9.38 (P < 0.00001) -100 -50 FASDCDWDISD 100

Testfor subgroup differences: Chi*=0.05, df=1{P =082, F=0%

Risk of bias legend
(A) Overall Risk of Bias Score



pFAS and Postnatal Head Circumference Percentile (9 studies)

pFAS Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean [%-ile] SD [%-ile] Total Mean [%-ile] SD [%-le] Total Weight IV, Random, 95% CI IV, Random, 95% CI A
3.6.1 Low-Moderate Risk of Bias
Aragon et al 2008b {Am Indian - pFAS) 3914 3883 14 81.39 18.61 32 T0% -42.25[B3.58,-2081] D
May etal 2010 (taly - FASIDFAS) 256 2847 39 47.4 292 178 131% -21.80[31.71,-11.89] — 0
Subtotal (95% CI) 53 211 20.2% -29.75[-49.29, -10.21] e
Heterogeneity: Tau®=137.07, Chi*= 2.90, df=1 (P = 0.09); F= 66%
Testfor overall effect: £=2.98 (P = 0.003)
3.6.2 High Risk of Bias
Astley QOlson et al 2009 (FAS/pFAS) 281 367 20 827 181 16 8.3% -5460[7297,-36.23] I [ ]
Chambers et al 2018 (pFAS) 309 287 44 48.6 299 TE1 139% -17.70[26.44, -8.96] - [ ]
Hasken et al 2021 {pFAS) 29 23 a1 41.4 0 M3 155%  -1240[H18.41,-6.39] - [ J
Kable et al 2021 (FASIpFAS) 45 337 g 527 57 7o 4.4% -F.F0[-37.85, 22.458] -1 [ ]
May, Hasken, Bozen et al 2020a (pFAS) 327 248 22 59.8 2r3 278 126% -27.10[37.83,-18.37] - [ ]
May, Hasken, Bozen et al 2020b (pFAS) 9.4 22 16 55.8 298 413 12.3% -26.40 [37.56,-15.24] — o
May et al 2020¢ - pFAS 387 248 23 65 273 521 12.8% -26.30 [36.74,-15.86] — [
Subtotal (95% CI) 211 2372  T79.8% -24.26 [-32.83, -15.68] L
Heterogeneity: Tau®= 91.35; Chi®= 25.00, df= 6 (P = 0.0003); F= T6%
Testfor overall effect: Z=5.54 (P = 0.00001)
Total (95% CI) 264 2583 100.0% -25.12 [-32.44, 17.79] L 2
Heterogeneity: Tau®= 80.67; Chi*= 28.98, df= 8 (F = 0.0003), F= 72% I I t |
o -100 -50 1] a0 100
Testfor overall effect: Z=6.72 (P < 0.000013 PFAS Contral
Testfor subgroup differences: Chi*= 025 df=1 (P=061), F=0%
Risk of bias legend
(A) Overall Risk of Bias Score
Other FASDs and Postnatal Head Circumference Percentile (7 studies)
ARNDIOther Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean [%-ile] SD [%-ile] Total Mean [%-ile] SD [%-ile] Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Astley Olson et al 2009 (NDIAE) 44.1 17.3 21 g2.7 181 16 16.1% -28.60 [40.15,-17.09] — [ ]
Chambers et al 2019 (ARND) a7.4 3.2 44 48.6 299 Tl 16.9% 8.80 [-0.66, 18.26] T [ ]
Hasken etal 2021 (ARND) 17.8 227 78 41.4 a0 M3 179% -23.9029.94, -17.86] - [ ]
Kable et al 2021 (ARMND) 481 185 149 527 257 70 16.6% -4 6O [-14.87 567] - o
May, Hasken, Bozen et al 2020a (ARND) 63.9 273 12 59.8 273 2TE 14.4% 370[12.08,19.48] T [ )
May, Hasken, Bozen et al 2020k (ARMD) 38 351 25 55.8 288 413 151% -17.80 [31.86,-3.74] —— [ ]
May et al 2020c - ARND 324 3583 10 |33} 521 273 3% -3260[9816, 3286 ————————— 1 =
Total (95% CI) 209 2124 100.0%  -11.32 [-23.93, 1.30] <
Heterogeneity, Tau®=222.39; Chi*= 47.43, df= 6 (P = 0.00001); F=87% k t f d
Testfor overall effect Z=1.76 (P = 0.08) o0 AREJ%IOtherU Controlso 100
Risk of bias legend
(A) Overall Risk of Bias Score
Postnatal Head Circumference (6-9 years)
FASD and Postnatal Head Circumference (6-9yrs) (3 studies)
FASD Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean [cm] SD[cm] Total Mean[cm] SD[cm] Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
1.1.1 Low-Moderate Risk of Bias
Kodituwakku Cariale et al 2006k 50.7 1.78 22 51.8 1.14 60 34.0% -1.10[-1.90,-0.30] - ?
Subtotal (95% CI) 22 60 34.0% -1.10 [-1.90, -0.30] L 2
Heterogeneity: Mot applicable
Test for overall effect Z=2.70 (P =0.007)
1.1.2 High Risk of Bias
Mayak etal 2012 48.29 116 26 47.96 1.48 27 355% 0.33[0.38, 1.04] b o
Popova etal 2019 52.5 22 il 538 1.4 83 305% -1.10[2.09,-011] - e
Subtotal (95% CI) 47 110 66.0%  -0.34 [-1.74, 1.06] <
Heterogeneity: Tau®=0.83; Chi*= 528, df=1 (P=002);, F=81%
Test for overall effect: Z= 048 (P=063)
Total (95% CI) 69 170 100.0%  -0.59 [-1.59, 0.41] q
Heterogeneity: Tau?= 0.60; Chi*= 877, df=2 (P=0.01); F= 77% I-'ID 55 1 é 1D=
Test for overall effect Z=116 (P =0.25) FASD Contral

Test for subgroup differences: Chi®= 084, df=1 (P = 0.36), F= 0%

Risk of bias legend
(A) Overall Risk of Bias Score



FAS and Postnatal Head Circumference (6-9 yrs) (7 studies)

FAS Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean [cm] SD[cm] Total Mean[cm] SD[cm] Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
2.4.1 Low-Moderate Risk of Bias
Maidoo et al 2005 {FAS) 45.03 1.26 eln} a1.83 1.28 90 201%  -2.80[-287,-213] = ?
Subtotal (95% CI) 90 90 20.1% -2.50 [-2.87,-2.13] L
Heterogeneity: Mot applicable
Testfor overall effect Z=13.15 (P = 0.00001)
2.4.2 High Risk of Bias
Blanck-Lubarsch etal 20149h 50.2 24 24 516 1.4 a0 38%  -240[F347,-133) ———— ®
Hasken etal 2021 (FAS) 488 1.3 96 51.3 18 33 246% -280[311,-2.449] - .
May et al 2000 (FAS) 485 1.46 46 504 1.42 42 104% -2.40[-3.00,-1.80] - @
May et al 2007 (FAS) 453 1.19 54 50.9 1.35 145 194% -2.60[2.98,-2.22] - ®
May &t al 2015 (FAS) 497 1.45 7 526 1.49 190  37% -2.80[3.99,-1.81] [
Wiljoen et al 2005 (FAS) 452 1.28 G4 51.4 1.63 146 1789% -320[361,-279 —— ®
Subtotal (95% CI) 293 866 79.9% -2.77[-3.02,-2.53] L 2
Heterogeneity: Tau®=0.02; Chi*= 685, df= 8 (F=023); F= 28%
Testfor overall effect £= 2238 (P = 0.00001})
Total (95% CI) 383 956 100.0% -2.72[-2.94,-2.50] L
Heterogeneity: Taur=0.03; Chi*= 8.76, df= 6 (P= 0.19); F= 32% 5_4 _52 p é 45
Testfor overall effect £=24.33 (P = 0.00001) FAS Control
Testfor subgroup differences: Chi*=1.47 df=1 {P=023), F=31.8%
Risk of bias legend
(A) Overall Risk of Bias Score
pFAS and Postnatal Head Circumference (6-9 yrs) (6 studies)
pFAS Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean [cm] SD[cm] Total Mean[cm] SD[cm] Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
3.4.1 Low-Moderate Risk of Bias
Aragon et al 2008a (taly - FAS/IpFAS) 499 1.62 23 52.01 14 a7 17.48%  -211 [2.88,-1.34)] — B
Subtotal {95% CI) 23 57 17.5% -2.11 [-2.88, 1.34] <@
Heterogeneity: Mot applicable
Testfor overall effect: £=5.38 (P =< 0.00001)
3.4.2 High Risk of Bias
Coles etal 1997 (FASIFAE) 50.79 ch| 25 53.03 1.69 34 133%  -224[3.30,-1.198 - [ ]
Davies etal 2017 (FASIpFAS) 481 14 28 a0.9 14 35 18.8%  -280[3.48 -211] — [
Hasken etal 2021 {pFAS) a0.1 a7 =l a1.3 18 313 111% -1.20[-2.45,0.08] 1 '.
May et al 2007 (pFAS) 495 1.28 18 a0.9 1.35 1458 200% -1.40[-2.02 -0.78] — (e
May et al 2015 (pFAS) 51.3 14 19 526 149 190 19.2% -1.30[1.96,-0.64] — [ ]
Subtotal {95% CI) 172 718 82.5% -1.80 [-2.46, -1.14] <
Heterogeneity: Tau®= 0.38; Chi*=13.41, df= 4 (P = 0.009);, F=70%
Testfor overall effect: Z=5.36 (P = 0.00001)
Total (95% CI) 185 775 100.0% -1.86 [-2.40, -1.31] L 2
Heterogeneity: Tau®= 0.28; Chi*=13.96, df=5 (P =0.02); F= 64% 54 52 p é jl
Test for averall eﬁec.t: Z=ET0(P < 0.00001} pFAS Control
Testfor subgroup differences: Chif= 035, df=1{P=048), F=0%
Risk of bias legend
(A) Overall Risk of Bias Score
Other FASDs and Postnatal Head Circumference (6-9yrs) (3 studies)
ARND/Other Control Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean [cm] SD[cm] Total Mean[cm] SD[cm] Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Coles et al 1997 (Mon-Syn) 52.91 1.5 62 53.03 1.69 35 3.5%  -0.12[0.80, 0.56] o
Davies etal 2017 (Non-Syn) 44.5 1.8 57 452 1.4 35 31.9%  -0.70[1.36,-0.04] @
Hasken et al 2021 (ARMND) 49.8 1.4 78 81.3 1.5 33 366% -1.80[F1.87,-113] = @
Total {95% CI) 197 383 100.0%  -0.81 [-1.66, 0.04]

Heterogeneity: Tau®= 0.48; Chi®= 13.83, df= 2 (P = 0.0010); F= 86% =-1D 15 5 é 1D=
Testfor averall effect: £=1.86 (P = 0.06) ARMDIOther Control

Risk of bias legend

(A) Overall Risk of Bias Score

Postnatal Head Circumference (9-18 years)
FASD and Postnatal Head Circumference (9-18 yrs) (1 study)
FASD Control Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean [cm] SD[cm] Total Mean[cm] SD[cm] Total Weight IV, Random, 95% Cl IV, Random, 85% CI A

Spottiswoode et al 2011 51.1 7 13 531 1.5 12 100.0% -2.00[-3.70,-0.30] —.— [ ]
Total {95% Cl) 13 12 100.0% -2.00 [-3.70, -0.30] S

ity: i } } } |
?.;;?;EEE\T;:% r:for;;pgllzc azbali P=0.020 DS o 5 10
FASD Control

Risk of bias legend
(A) Overall Risk of Bias Score



FAS and Postnatal Head Circumference (9-18 yrs) (2 studies)

Control
Study or Subgroup Mean [cm] SD[cm] Total Mean [cm] SD[cm] Total

FAS

Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Risk of Bias
A

2.5.1 Low-Moderate Risk of Bias

Suttie st al 2013 (FAS) 4949 14 22
Subtotal (95% Cl) 22

Heterogeneity: Mot applicable
Testfor overall effect: Z=8.24 (P = 0.00001}

2.5.2 High Risk of Bias

Suttie et al 2018 (FAS) a1 1.8 22
Subtotal (95% Cl) 22

Heterogeneity: Mot applicable
Testfor overall effect: £=8.09 (P = 0.00001)

Total {95% CI) 44

a3

549

Heterogeneity: Tau*= 013, Chi®=1.71, df=1 (P = 0.13); = 42%

Testfor overall effect: Z= 8.70 (P = 0.00001}

1.9

Testfor subgroup differences: Chi=1.71, df=1 (P =018}, F=41.6%

Risk of bias legend
(A) Overall Risk of Bias Score

69
69

47
47

116

57.1%
57.1%

42.9%
42.9%

100.0%

-3.10 -3.84,-2.36]
-3.10 [-3.84, -2.36]

-3.90 [-4.84,-2.96]
-3.90 [-4.84, -2.96]

3.44[4.22, -2.67]

L
*

o

?

0
FAS Control

pFAS and Postnatal Head Circumference (9-18 yrs) (2 studies)

pFAS

Study or Subgroup Mean [cm] SD [cm] Total

Control

Mean Difference

Mean [cm] SD[cm] Total Weight IV, Random, 95% Cl

Mean Difference
IV, Random, 95% C

Risk of Bias
A

3.5.1 Low-Moderate Risk of Bias

Suttie et al 2013 (pFAS) 51.6 1.4 26
Subtotal (95% Cl) 26

Heterogeneity: Mot applicable
Testfar overall effect: £=3.92 (P = 0.0001}

3.5.2 High Risk of Bias
Coles etal 2002 {dsymaorphic) 5442 5.32 46
Subtotal (95% Cl) 46

Heterogeneity: Mot applicable
Test for overall effect: Z=1.08 {F = 0.28)

Total (95% CI) 72

Heterogeneity: Tau®= 0.00; Chi*=0.27, df=1 (F=0.60), F=0%

Testfar overall effect Z=4.03 (P = 0.0001}

53

55.34

Testfar subgroup differences: Chi®= 027, df=1 (P=060), F=0%

Risk of bias legend
(A) Overall Risk of Bias Score

14

2.36

69  849% -1.40[-210,-0.70]

69 84

53 14

53 15

122 100

9% -1.40 [-2.10, -0.70]

1%  -0.82 [2.58, 0.74]

A% -0.92 [-2.58, 0.74]

0% -1.33 [1.97, -0.68]

-

*

B

0 A 0
pFAS Control

Other FASDs and Postnatal Head Circumference (9-18 yrs) (4 studies)

ARND/Other
Study or Subgroup

Control

Mean [cm] SD[cm] Total Mean[cm] SD[cm] Total

Weight

Mean Difference
IV, Random, 95% Cl

Mean Difference
IV, Random, 95% CI

n

Risk of Bias
A

4.5.1 Low-Moderate Risk of Bias

Suttie et al 2013 (hon-syn) a3 1.7 78
Subtotal {95% Cl) 75
Heterogeneity: Mot applicable

Test for overall effect: 2= 0.00 (P =1.00)

4.5.2 High Risk of Bias

Coles et al 2002 (Non-Syn) A5.36 217 a2
Davies et al 2017 {Non-Syn) a0.1 1.6 a7
Suttie et al 2018 {hon-syn) 36 25 a0
Subtotal {95% Cl) 189

Heterogeneity: Tau®= 0.23; Chi*= 4.98, df= 2 (P = 0.08); F= 60%
Test for averall effect: Z=1.91 (P = 0.08)

Total (95% CI) 264
Heterogeneity: Tau®= 0.23; Chi*= 8.24, df= 3 (P = 0.04); F= 64%
Testfor overall effect: 2= 1.61 (P=0.11)

a3

55.34
5049
544

Testfor subgroup differences: Chi*= 212, df=1 (P=01%), F=52.8%

Risk of bias legend
(A) Overall Risk of Bias Score

14

2.36

53
69

53

47
135

204

28.5%
28.5%

23.2%
27.6%
20.7%
71.5%

100.0%

0.00 [-0.59, 0.59]
0.00 [-0.59, 0.59]

0.02[-0.77,0.81]
-0.80 [-1.42,-0.18]
-1.30 [-2.20,-0.40]
-0.68 [-1.37, 0.02]

-0.49 [-1.08, 0.10]

.

B
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ARMNDIOther Control Group
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Summary of available outcomes for structural brain abnormalities —
Clinical MRI

Qualitative Clinical MRI

Study type Outcome # studies

Exposure Studies Frequency of clinically significant incidental 1 study: confirmed unquantified
findings

Diagnosed Studies | Frequency of clinically significant incidental 2 studies: FAS/pFAS (dysmorphic)
findings and ARND/Others (non-dysmorphic)
Frequency of agenesis/hypogenesis of corpus 2 studies: FAS/pFAS
callosum

Note. Triet et al 2020 had both exposure analyses and diagnosed analyses. Both were used in the meta-analysis.
GRADE ratings for structural brain abnormalities — Clinical MR

Certainty assessment Ne of patients Effect Certainty

No of Risk of Inconsistency Indirectness Imprecision PAE Control Relative Absolute

studies JE (95% (95% ClI)
Cl)

EXPOSURE STUDIES

Frequency of clinically significant incidental findings

Confirmed unquantified

1 serious® |  not serious not serious very none 164 163 OR 2.53 - 101010
seriousd-ef (0.48 to Very Low
13.24)

DIAGNOSED STUDIES

Frequency of clinically significant incidental findings

FAS/pFAS (dysmorphic groups)

2 serious? not serious not serious seriousef none 6/57 2/179 OR 6.97 - 1:10]@)
(1.46 to Low
33.34)
ARND/Others (non-dysmorphic groups)
2 serious® | not serious not serious very none | 3/118 | 2/179 OR1.36 - 1000
seriousd-ef (0.09 to Very Low
20.24)
Frequency of agenesis/hypogenesis of the corpus callosum
FAS/pFAS
2 serious® | not serious not serious very none | 4/33 0/28 OR 4.92 - 101010
seriousd-ef (0.54 to Very Low
44.79)

Notes: Cl: confidence interval; MD: mean difference; OR: odds ratio.

Explanations: a) >50% of studies were rated as moderate or high risk of bias; b) High heterogeneity (12 >50% and significant chi-square
for heterogeneity); c) >50% of studies had a sample not representative of the Australian populations; d) 95% ClI for overall estimate
crossed the line of no effect; e) Wide 95% Cls for overall estimate; f) optimal information size criteria not met; f) g) While PAE and
control group n’s were not provided, the overall study sample size included in the data analysis = 47,178; h) One study provided
sample size of 298.



Meta-analyses for clinical MRI
Exposure Studies

Frequency of clinically significant incidental findings (OR)
Confirmed PAE Level Unquantifiable and frequency of clinically significant findings (OR) (1 study)

Confirmed Unquantifiable Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Treit et al 2020 (5-44yrs) 5 164 2 163 100.0% 2483[0.48,13.24] —‘._ ®
Total (95% CI) 164 163 100.0%  2.53[0.48, 13.24] L
Total events g 2
Heterogeneity: Mot applicable Tom oh e 1000

Testfor overall effect Z=110 (P = 0.27) Control Confirmed Unquantifiable

Risk of bias legend
(A) Overall RoB

Diagnosed Studies
Frequency of clinically significant incidental findings (OR)
FAS/pFAS and frequency of clinically significant incidental findings (OR) (2 studies)

FASIpFAS Control Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Astley et al 2009 (8-15.9yrs) 3 20 ] 16 266% B.60[0.32,137.78] I e —
Treit et al 2020 (5-44yre) 1037 2163 TI4% 710114, 44.15] —— @
Total (95% CI) 57 179 100.0%  6.97 [1.46, 33.34] e
Total events B 2
Heterogeneity: Tau®= 0.00; Ghi*=0.00, df=1 (P = 0.97); 7= 0% I t f |

o "~ 0.001 0.1 10 1000
Test for overall effect £2=2.43 (P=0.02) Control  FAS/pFAS

Risk of bias legend
(A) Owerall RoB

ARND/Others and frequency of clinically significant incidental findings (OR) (2 studies)

ARND/Others Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events  Total Events Total Weight IV, Random, 5% Cl IV, Random, 95% CI A
Astley et al 2009 (8-15.9yrs; SE:AE) 3 24 o 16 50.2% 537 [0.26,111.39] — [ ]
Treit et al 2020 (5-44yrs; SEAEMBDAEARND) ] 94 2 163 49.8% 034 [0.02, 7.20] ——
Total (95% CI) 118 179 100.0%  1.36 [0.09, 20.24] i
Tatal events 3 2
Heterogeneity: Tau®=1.34; Chi*=1.58 df=1{P=021), F=37% ) } t |
Testfor overall effect: Z=0.22 (P = 0.82) b0 g61ntrol ARPJE?IOtherLDDD

Risk of bias legend
(A) Overall RoB

Frequency of agenesis/hypogenesis of the corpus callosum (OR)
FAS/pFAS and frequency of agenesis/hypogenesis of the corpus callosum (OR) (2 studies)

FAS/pFAS Control Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Astley et al 2009 (8-15.9yrs) 2 20 0 16 80.5% 4 46 [0.20, 99.749] i [ ]
Riley et al 1995 {8-18yrs) 2 13 0 12 49.5% 5.43[0.24 125459] i ®
Total {95% Cl) 33 28 100.0%  4.92 [0.54, 44.79] ol
Total events 4 ]
Heterogeneity; Tau?= 0.00; Chif=0.01, df=1 (F=093); F= 0% ) t f |

- B 0.001 01 10 1000
Testfor overall effect Z=1.41 {P=016) Control  FASIpFAS

Risk of bias legend
(A) Overall RoB

Note: Riley et al 1985 included 11 participants with FAS and 2 with PAE.



Summary of available outcomes for structural brain abnormalities —
Advanced quantitative research MRI

Advanced quantitative research MRI

Study type Outcome # studies
Exposure Total Intracranial volume, total brain 8 PAE studies: 1x light PAE, 1x moderate PAE, 2x
studies volume (cm3) very heavy PAE, 3x confirmed unquantifiable

Left hippocampus (mm3)

2x PAE studies: 2x confirmed unquantifiable

Right Hippocampus (mm3)

1x PAE studies: 1x confirmed unquantifiable

Grey matter volume (cm3)

2x PAE studies: 1x very heavy PAE, 1x confirmed

unquantifiable

Right putamen volume (mm/cm3)

2x PAE studies: 2x confirmed unquantifiable

Left putamen volume (mm/cm3)

2x PAE studies: 2x confirmed unquantifiable

Left amygdala (mm?3)

2x PAE studies: 2x confirmed unquantifiable

Right amygdala (mm?3)

2x PAE studies: 2x confirmed unquantifiable

Left thalamus (mm3)

2x PAE studies: 2x confirmed unquantifiable

Right thalamus (mm3)

1x PAE study:

1x confirmed unquantifiable

Left Caudate (mm?3)

1x PAE study:

1x confirmed unquantifiable

Right Caudate (mm?3)

1x PAE study:

1x confirmed unquantifiable

Left Pallidum (mm?3)

1x PAE study:

1x confirmed unquantifiable

Right Pallidum (mm?3)

1x PAE study:

1x confirmed unquantifiable

Left Nucleus Accumens (mm3)

1x PAE study:

1x confirmed unquantifiable

Right Nucelus Accumens (mm?3)

1x PAE study:

1x confirmed unquantifiable

White matter volume (cm3)

2x PAE studies: 2x very heavy PAE

Total cortical brain volume (cm3)

2x PAE studies: 1x light PAE, 1x confirmed
unquantifiable

Left Caudate (mm?3)

1x PAE study: 1x confirmed unquantifiable

Right Caudate (mm?3)

1x PAE study: 1x confirmed unquantifiable

Left Hemisphere Volume (mm3)

1x PAE study: 1x confirmed unquantifiable

Right Hemisphere Volume (mm?3)

1x PAE study: 1x confirmed unquantifiable

Grey/white matter ratio

1x PAE study: 1x very heavy PAE

White matter fraction

1x PAE study: 1x very heavy PAE

Cranial white matter (cc)

1x PAE study: 1x confirmed unquantifiable

Cranial grey matter (cc)

1x PAE study: 1x confirmed unquantifiable

Left inferior parietal gyrus (cm?3)

1x PAE study: 1x confirmed unquantifiable

Left middle frontal (caudal) gyrus (cm3)

1x PAE study: 1x confirmed unquantifiable

Left paracentral gyrus (cm3)

1x PAE study: 1x confirmed unquantifiable

Left precentral gyrus (cm3)

1x PAE study: 1x confirmed unquantifiable

Left precuneus (cm?3)

1x PAE study: 1x confirmed unquantifiable

Right precuneus (cm3)

1x PAE study: 1x confirmed unquantifiable

Right inferior parietal (mm)

1x PAE study: 1x confirmed unquantifiable

Left postcentral gyrus (mm)

1x PAE study: 1x confirmed unquantifiable

Right postcentral gyrus (mm)

1x PAE study: 1x confirmed unquantifiable

Cingulate grey matter (cc)

1x PAE study: 1x confirmed unquantifiable

Cingulate white matter (cc)

1x PAE study: 1x confirmed unquantifiable

Left cingulate grey matter (cc)

1x PAE study: 1x confirmed unquantifiable

Right cingulate grey matter (cc)

1x PAE study: 1x confirmed unquantifiable

Anterior subdivision cingulate grey matter
(cc)

1x PAE study: 1x confirmed unquantifiable

Posterior subdivision cingulate grey
matter (cc)

1x PAE study: 1x confirmed unquantifiable

Left cingulate white matter (cc)

1x PAE study: 1x confirmed unquantifiable

Right cingulate white matter (cc)

1x PAE study: 1x confirmed unquantifiable




Anterior subdivision cingulate white
matter (cc)

1x PAE study: 1x confirmed unquantifiable

Posterior subdivision cingulate white
matter (cc)

1x PAE study: 1x confirmed unquantifiable

Anterior vermis (I-V) area (mm?3)

1x PAE study: 1x confirmed unquantifiable

Superior posterior vermis (VI-VIl) area
(mm?3)

1x PAE study: 1x confirmed unquantifiable

Inferior posterior vermis (VIII-X) area
(mm?3)

1x PAE study: 1x confirmed unquantifiable

Corpus callosum and corona radiata
(CCCR) (FA)

1x PAE study: 1x very heavy PAE

Left hemispheric projection fibres (L-PROJ)
(FA)

1x PAE study: 1x very heavy PAE

Right hemispheric projection fibres (R-
PROJ) (FA)

1x PAE study: 1x very heavy PAE

Left hemispheric association fibres (L-
ASSOC) (FA)

1x PAE study: 1x very heavy PAE

Right hemispheric association fibres (R-
ASSOC) (FA)

1x PAE study: 1x very heavy PAE

Left paracentral lobule (FA)

1x PAE study: 1x light PAE

Left middle cingulate area (FA)

1x PAE study: 1x light PAE

Left middle frontal area (FA)

1x PAE study: 1x light PAE

Left superior frontal area (FA)

1x PAE study: 1x light PAE

Left middle occipital area (FA)

1x PAE study: 1x light PAE

Left angular area (FA)

1x PAE study: 1x light PAE

Left supramarginal area (FA)

1x PAE study: 1x light PAE

Left postcentral gyrus area (FA)

1x PAE study: 1x light PAE

Left precentral area (FA)

1x PAE study: 1x light PAE

Left planun temporale (FA)

1x PAE study: 1x light PAE

Left anterior lateral sulcus area (FA)

1x PAE study: 1x light PAE

Left central sulcus area (FA)

1x PAE study: 1x light PAE

Left inferior occipital area (FA)

1x PAE study: 1x light PAE

Left inferior parietal area (FA)

1x PAE study: 1x light PAE

Left superior occipital area (FA)

1x PAE study: 1x light PAE

Left postcentral area (FA)

1x PAE study: 1x light PAE

Left superior precentral area (FA)

1x PAE study: 1x light PAE

Right superior parietal lobule (FA)

1x PAE study: 1x light PAE

Right middle occipital area (FA)

1x PAE study: 1x light PAE

Left putamen (grey matter) (FA)

1x PAE study: 1x light PAE

Right pregenual ACC

1x PAE study: 1x confirmed unquantifiable

Right anterior MCC

1x PAE study: 1x confirmed unquantifiable

Right rostral cingulate cortex

1x PAE study: 1x confirmed unquantifiable

Left pregenual ACC

1x PAE study: 1x confirmed unquantifiable

Left anterior MCC

1x PAE study: 1x confirmed unquantifiable

Left rostral cingulate cortex

1x PAE study: 1x confirmed unquantifiable

Right rostral ACC

1x PAE study: 1x confirmed unquantifiable

Left rostral ACC

1x PAE study: 1x confirmed unquantifiable

Right caudal ACC

1x PAE study: 1x confirmed unquantifiable

Left caudal ACC

1x PAE study: 1x confirmed unquantifiable

Total brain volume/intracranial volume
(cm?)

10x studies: 6x FASD, 4x FAS/pFAS, 2x
ARND/Others

Right hippocampal volume (mm?3)

6x studies: 3x FASD, 3x FAS/pFAS, 3x
ARND/Others

Left hippocampal volume (mm3)

6x studies: 4x FASD, 2x FAS/pFAS, 3x
ARND/Others




Diagnosed
studies

Total hippocampal volume (cm3)

5x studies: 2x FASD, 1x FAS/pFAS, 3x
ARND/Others

Right caudate volume (mm3)

5x studies: 1x FASD, 4x FAS/pFAS, 2x
ARND/Others

Left caudate volume (mm?3)

5x studies: 1x FASD, 4x FAS/pFAS, 2x
ARND/Others

Total caudate volume (cm3)

3x studies: 1x FASD, 1x FAS

Total putamen volume (cm?3)

3x studies: 2x FASD, 1x FAS/pFAS, 1x
ARND/Others

Right putamen volume (cm?3)

3x studies: 2x FASD, 1x FAS/pFAS, 1x
ARND/Others

Left putamen volume (cm?3)

3x studies: 2x FASD, 1x FAS/pFAS, 1x
ARND/Others

Corpus callosum volume (mm?3)

2x studies: 2x FAS/pFAS, 1x ARND/Others

Total grey matter volume (cm?3)

4x studies: 3x FASD, 1xFAS/pFAS

Cortical grey matter volume (cm3

2x studies: 2x FASD

Total Subcortical grey matter (cm3)

4x studies: 4x FASD

Total white matter volume (cm3)

4x studies: 3x FASD, 1x FAS, 1x ARND/Others

Grey & white tissue volume (cm3)

1x study: 1x FASD

Frontal lobe volume (cm?3)

1x study: 1x FAS/pFAS, 1x ARND/Others

Genu corpus callosum (FA)

4 studies: 3x FASD, 1x FAS, 1x ARND/Others

Rostral body corpus callosum (FA)

3 studies: 2x FASD, 1x FAS, 1x ARND/Others

Anterior midbody corpus callosum (FA)

3 studies: 2x FASD, 1x FAS, 1x ARND/Others

Posterior midbody corpus callosum (FA)

3 studies: 2x FASD, 1x FAS, 1x ARND/Others

Isthmus corpus callosum (FA)

4x studies: 2x FASD, 2x FAS/pFAS, 2x
ARND/Others

Splenium corpus callosum (FA)

5x studies: 3x FASD, 2x FAS/pFAS, 2x
ARND/Others

Fusiform gyrus (mm3)

2x studies: 1x FASD, 1x ARND/Others

Cerebellar grey matter (cm?3)

3 studies: 1x FASD, 2x FAS/pFAS, 2x
ARND/Others

Cerebellar white matter (cm?3)

3 studies: 1x FASD, 2x FAS/pFAS, 2x
ARND/Others

Cerebellar volume (cm?3)

2 studies: 1x FASD, 1x FAS, 1x ARND/Others

Medial orbital frontal (mm3)

2 studies: 1x FASD, 1x ARND/Others

Total cranial volume (cm?3)

1x study: 1x FAS

Hippocampus

1x study: 1x FASD

Left amygdala (cm?3)

2 studies: 2x FASD

Right amygdala (cm?3)

2 studies: 2x FASD

Left thalamus (cm?3)

2 studies: 2x FASD

Right thalamus (cm?3)

2 studies: 2x FASD

Thalamus (cm3)

2 studies: 2x FASD

Amygdala (cm?3)

2 studies: 2x FASD

Frontal lobe grey matter volume (cm3)

1 study: 1x FAS/pFAS, 1x ARND/Others

Frontal lobe white matter volume (cm?3)

1 study: 1x FAS/pFAS, 1x ARND/Others

Right frontal lobe

1x study: 1x ARND/Others

Left frontal lobe

1x study: 1x ARND/Others

Frontal pole (mm3)

1x study: 1x ARND/Others

Lateral OFC (mm3)

1x study: 1x FASD

Right parietal lobe

1x study: 1x ARND/Others

Left parietal lobe

1x study: 1x ARND/Others

Right temporal lobe

1x study: 1x ARND/Others

Left temporal lobe

1x study: 1x ARND/Others

Temporal pole (mm?3)

1x study: 1x FASD

Right occipital lobe

1x study: 1x ARND/Others

Left occipital lobe

1x study: 1x ARND/Others

Caudate and putamen volume (cm3)

1x study: 1x FAS/pFAS, 1x ARND/Others




Left Globus Pallidus (cm3) 1x study: 1x FASD

Globus Pallidus (cm?3) 1x study: 1x FASD

Right Globus Pallidus (cm?3) 1x study: 1x FASD

Right anterior hippocampal volume (mm3) | 1x study: 1x ARND/Others
Right posterior hippocampal volume 1x study: 1x ARND/Others
(mm?3)

Left anterior hippocampal volume (mm3) 1x study: 1x ARND/Others
Left posterior hippocampal volume (mm3) | 1x study: 1x ARND/Others
Parahippocampal gyrus (mm3) 1x study: 1x ARND/Others
Entorhinal (mm3) 1x study: 1x ARND/Others
Parasubiculum 1x study: 1x FASD
Presubiculum 1x study: 1x FASD
Subiculum 1x study: 1x FASD

CAl 1x study: 1x FASD

CA3 1x study: 1x FASD

CA4 1x study: 1x FASD

HATA 1x study: 1x FASD

Fimbria 1x study: 1x FASD

Fissure 1x study: 1x FASD

Tail 1x study: 1x FASD

Caudal middle frontal gyrus (mm3) 1x study: 1x ARND/Others
Superior frontal (mm?3) 1x study: 1x ARND/Others
Rostral medial frontal (mm?3) 1x study: 1x ARND/Others
Pars opercularis (mm?3) 1x study: 1x ARND/Others
Pars triangularis (mm3) 1x study: 1x ARND/Others
Pars orbitalis (mm3) 1x study: 1x ARND/Others
Left nucleus accumbens (mm3) 1x study: 1x FAS/pFAS, 1x ARND/Others

Right nucleus accumbens (mm?3) 1x study: 1x FAS/pFAS, 1x ARND/Others
PCC (mm3) 1x study: 1x FASD
Precuneus (mm3) 1x study: 1x FASD

STG (mm?3) 1x study: 1x FASD

CC - Splenium area (mm3) 1x study: 1x ARND/Others
CC - Isthmus area (mm?3) 1x study: 1x ARND/Others
CC — Posterior midbody area (mm?3) 1x study: 1x ARND/Others
CC — Anterior midbody (mm3) 1x study: 1x ARND/Others
CC—-Genu area (mm3) 1x study: 1x ARND/Others
Left middle cerebellar peduncle (FA) 1x study: 1x FASD
Superior longitudinal fasciculus (FA) 1x study: 1x FASD

Inferior fronto-occipital fasciculus (FA) 1x study: 1x FASD

Inferior longitudinal fasciculus (FA) 1x study: 1x FASD

Left inferior longitudinal fasciculus (FA) 1x study: 1x FAS/pFAS

Right inferior longitudinal fasciculus (FA) 1x study: 1x FAS/pFAS
Right anterior temporal lobe (FA) 1x study: 1x FASD
Right posterior temporal lobe (FA) 1x study: 1x FASD
Left anterior temporal lobe (FA) 1x study: 1x FASD
Left posterior temporal lobe (FA) 1x study: 1x FASD
Body corpus callosum (FA) 1x study: 1x FASD
Left splenium (FA) 1x study: 1x FASD
Right splenuim (FA) 1x study: 1x FASD
Brainstem (FA) 1x study: 1x FASD
Uncinate fasciculus (FA) 1x study: 1x FASD
Cingulum (FA) 1x study: 1x FASD
Corticospinal tract (FA) 1x study: 1x FASD
Cortical grey matter 1x study: 1x FASD
Cortical grey matter Left 1x study: 1x FASD
Cortical grey matter Right 1x study: 1x FASD
Total cerebrum (cm?3) 1x study: 1x FASD




Total cerebrum (grey matter and white 1x study: 1x FASD
matter) (cm3)

Cerebrum white matter left 1x study: 1x FASD
Cerebrum white matter right 1x study: 1x FASD
Cerebrum white matter 1x study: 1x FASD
Cerebellum grey matter 1x study: 1x FASD
Cerebellum white matter 1x study: 1x FASD
Cerebellum grey matter left 1x study: 1x FASD
Cerebellum grey matter right 1x study: 1x FASD
Cerebellum white matter left 1x study: 1x FASD
Cerebellum white matter right 1x study: 1x FASD
Caudate left 1x study: 1x FASD
Caudate right 1x study: 1x FASD
Pallidum 1x study: 1x FASD
Pallidum left 1x study: 1x FASD
Pallidum right 1x study: 1x FASD
Bilateral cingulum bundle 1x study: 1x FAS/pFAS
Bilateral Hippocampus Volume (cc) 1x study: 1x FASD
Bilateral Caudate Nucleus Volume (cc) 1x study: 1x FASD
Bilateral Frontal Lobe Volume (cc) 1x study: 1x FASD
Bilateral Cerebellum Volume (cc) 1x study: 1x FASD
Bilateral Parietal Lobe Volume (cc) 1x study: 1x FASD
Bilateral Temporal Lobe Volume (cc) 1x study: 1x FASD
Bilateral Occipital Lobe Volume (cc) 1x study: 1x FASD
Bilateral Lenticular Nucleus Volume (cc) 1x study: 1x FASD

Note. Included is a summary of all outcomes identified. Only completed GRADE ratings and plots for outcomes with 2 or
more studies — highlighted in grey.

GRADE ratings quantitative MRI studies

Certainty assessment Ne of patients Effect Certainty

Ne of Risk of  Inconsistency Indirectness Imprecision PAE Control Relative Absolute

studies bias (95% ClI) (95% Cl1)
EXPOSURE STUDIES
Total Brain/Intracranial volume (cm3) (m/SD)
Very heavy PAE
2 serious® [ not serious not serious serious®f none | 22 18 SMD 0.22 - 00O
lower (1.03 Low
lower to
0.60 higher)
Confirmed Unquantifiable
3 serious® | notserious | notserious serious' none | 140 152 SMD 0.27 - o000
lower (0.50 Low
lower to
0.04 lower)
White matter volume (cm3) (m/SD)
Very heavy PAE
2 serious® serious® not serious very none 22 18 SMD 0.12 - 10100
serious®ef lower (1.24 Very Low
lower to
0.99 higher)
Left Hippocampus (mm3) (m/SD)
Confirmed Unquantifiable
2 serious® [ not serious not serious serious®f none 48 93 SMD 0.43 - o000
lower (0.78 Low




lower to

0.08 lower)
Right Putamen (mm?3or cm3) (m/SD)
Confirmed Unquantifiable
2 serious® | notserious | not serious very none | 67 168 SMD 0.26 o000
seriousdef lower (0.73 Very Low
lower to
0.20 higher)
Left Putamen (mm?3or cm3) (m/SD)
Confirmed Unquantifiable
2 serious® | not serious not serious serious®f none 67 168 SMD 0.43 o000
lower (0.86 Low
lower to
0.00 lower)
Left Amygdala (mm?3) (m/SD)
Confirmed Unquantifiable
2 serious?® | not serious not serious very none | 48 89 SMD 0.30 o000
serious®ef lower (0.65 Very Low
lower to
0.06 higher)
Right Amygdala (mm?3) (m/SD)
Confirmed Unquantifiable
2 serious® | not serious not serious very none | 48 89 SMD 0.13 o000
seriousd-ef lower (0.48 Very Low
lower to
0.23 higher)
Left Thalamus (mm3) (m/SD)
Confirmed Unquantifiable
2 serious? | not serious not serious very none 48 89 SMD 0.27 10100
seriousdef lower (0.63 Very Low
lower to
0.08 higher)
DIAGNOSED STUDIES
Total brain/intracranial volume (cm3) (m/SD)
FASD
6 serious® [ not serious not serious | notserious | none | 277 275 SMD 0.61 Y1 1@)
lower (0.78 Moderate
lower to
0.44 lower)
FAS/pFAS
4 serious® | not serious not serious seriousef none | 114 116 SMD 0.87 121010
lower (1.29 Low
lower to
0.44 lower)
ARND/Others
2 serious® | notserious | notserious | serious®sf | none 46 35 SMD 0.28 2121010
lower (0.79 Low
lower to
0.23 higher)
Right hippocampal volume (mm3) (m/SD)
FASD
3 serious? serious® not serious | serious®f 125 153 - SMD 0.56 100]0)
lower (1.04 Very Low




lower to

0.08 lower)
FAS/pFAS
3 serious® | not serious serious® serious®f 57 36 SMD 0.64 o000
lower (1.15 Very Low
lower to
0.13 lower)
ARND/Others
3 serious® | not serious serious® serious®f 70 36 SMD 0.60 o000
lower (0.96 Very Low
lower to
0.25 lower)
Left hippocampal volume (mm3) (m/SD)
FASD
4 serious® [ not serious not serious serious® 134 172 SMD 0.60 o000
lower (0.96 Low
lower to
0.25 lower)
FAS/pFAS
2 serious® [ not serious not serious serious® 48 17 SMD 0.83 o000
lower (1.49 Low
lower to
0.18 lower)
ARND/Others
2 serious® | not serious serious® serious® 70 36 SMD 0.70 o000
lower (1.15 Very Low
lower to
0.26 lower)
Total hippocampal volume (mm3) (m/SD)
FASD
2 serious? | notserious | notserious serious’ 139 144 SMD 0.69 o000
lower (0.93 Low
lower to
0.45 lower)
ARND/Others
3 serious? serious® not serious very 78 59 SMD 1.30 10100
seriousdef lower (2.62 Very Low
lower to
0.03 higher)
Right caudate volume (mm?3) (m/SD)
FAS/pFAS
4 serious® serious® not serious serious®f 81 83 SMD 1.49 o000
lower (2.45 Very Low
lower to
0.52 lower)
ARND/Others
2 serious? serious® not serious serious®f 48 17 SMD 1.05 o000
lower (1.70 Very Low
lower to
0.40 lower)
Left caudate volume (mm?3) (m/SD)
FAS/pFAS
4 serious? serious® not serious | serious®f 54 110 SMD 1.03 10]0]0)
lower (1.84 Very Low




lower to

0.21 lower)
ARND/Others
2 serious® | notserious | not serious serious®f 48 17 SMD 1.02 21210]®)
lower (1.66 Low
lower to
0.37 lower)
Total caudate volume (mm3) (m/SD)
FASD
2 serious® [ not serious not serious serious® 139 144 SMD 0.88 o000
lower (1.13 Low
lower to
0.64 lower)
Total putamen volume (mm3) (m/SD)
FASD
2 serious® [ not serious not serious serious®f 106 135 SMD 0.64 121010
lower (1.00 Low
lower to
0.28 lower)
Right putamen volume (mm?3) (m/SD)
FASD
2 serious? serious® not serious serious®f 106 135 SMD 0.96 o000
lower (1.78 Very Low
lower to
0.14 lower)
Left putamen volume (mm?3) (m/SD)
FASD
2 serious? serious® not serious serious® 106 135 SMD 0.79 o000
lower (1.29 Very Low
lower to
0.29 lower)
Corpus callosum volume (mm?3) (m/SD)
FAS/pFAS
2 serious® | notserious | notserious | serious®f 50 48 SMD 1.29 11010
lower (1.83 Low
lower to
0.76 lower)
Total grey matter volume (cm3) (m/SD)
FASD
3 serious® [ not serious not serious seriousf 175 205 SMD 0.67 o000
lower (0.88 Low
lower to
0.46 lower)
Cortical grey matter volume (cm3) (m/SD)
FASD
2 serious® | notserious | notserious serious®f 78 87 SMD 0.68 2121010
lower (0.99 Low
lower to
0.36 lower)
Total subcortical grey matter volume (cm3) (m/SD)
FASD
4 serious® | not serious not serious | not serious 183 218 SMD 0.90 Y1 1@)
lower (1.13 Moderate




lower to

0.66 lower)
Total white matter volume (cm?3) (m/SD)
FASD
4 serious? serious® not serious very 176 167 SMD 0.04 o000
seriousdef lower (0.65 Very Low
lower to
0.57 higher)
Genu corpus callosum (FA) (m/SD)
FASD
3 serious® [ not serious not serious serious’ 146 128 SMD 0.42 121010
lower (0.66 Low
lower to
0.17 lower)
Rostral Body Corpus Callosum (FA) (m/SD)
FASD
2 serious® | notserious | not serious very 76 54 SMD 0.02 o000
seriousdef lower (0.37 Very Low
lower to
0.33 higher)
Anterior Midbody Corpus Callosum (FA) (m/SD)
FASD
2 serious® | notserious | not serious very 76 54 SMD 0.00 o000
seriousd-ef (0.35 lower Very Low
t0 0.35
higher)
Posterior midbody corpus callosum (FA) (m/SD)
FASD
2 serious? | notserious | notserious serious®f 76 54 SMD 0.44 o000
lower (0.80 Low
lower to
0.09 lower)
Isthmus corpus callosum (FA) (m/SD)
FASD
2 serious® [ not serious not serious serious®f 76 54 SMD 0.45 o000
lower (0.81 Low
lower to
0.09 lower)
FAS/pFAS
2 serious® [ not serious not serious serious®f 54 38 SMD 1.05 o000
lower (1.76 Low
lower to
0.34 lower)
Splenium corpus callosum (FA) (m/SD)
FASD
3 serious® | not serious not serious very 146 128 SMD 0.18 10]0]0)
serious®ef lower (0.58 Very Low
lower to
0.21 higher)
FAS/pFAS
2 serious? serious® not serious | serious®f 54 38 SMD 0.91 100]0)
lower (1.74 Very Low
lower to

0.07 lower)




ARND/Others

2 serious® | notserious | not serious very 44 38 SMD 0.36 o000
seriousdef lower (0.80 Very Low
lower to
0.08 higher)
Cerebellar grey matter (cm3) (m/SD)
FAS/pFAS
2 serious® [ not serious not serious seriousef 80 67 SMD 1.12 ®0O0O
lower (2.18 Low
lower to
0.06 lower)
ARND/Others
2 serious® | not serious serious® very 74 67 SMD 0.40 o000
seriousdef lower (1.81 Very Low
lower to
1.00 higher)
Cerebellar white matter (cm3) (m/SD)
FAS/pFAS
2 serious? | notserious | notserious serious®f 80 67 SMD 1.19 Y 1010)
lower (1.58 Low
lower to
0.79 lower)
ARND/Others
2 serious® | not serious serious® very 74 67 SMD 0.65 o000
seriousdef lower (2.07 Very Low
lower to
0.76 higher)
Left amygdala (cm3) (m/SD)
FASD
2 serious® [ not serious not serious seriousf 106 135 SMD 0.57 o000
lower (0.83 Low
lower to
0.31 lower)
Right amygdala (cm?3) (m/SD)
FASD
2 serious? | notserious | not serious serious’ 106 135 SMD 0.50 Y 1010)
lower (0.76 Low
lower to
0.24 lower)
Left thalamus (cm3) (m/SD)
FASD
2 serious? serious® not serious serious®f 106 135 SMD 0.83 o000
lower (1.37 Very Low
lower to
0.29 lower)
Right thalamus (cm3) (m/SD)
FASD
2 serious? serious® not serious serious® 106 135 SMD 0.86 o000
lower (1.44 Very Low
lower to
0.27 lower)

Thalamus (cm3) (m/SD)

FASD




2 serious® | not serious not serious serious’ 139 144 - SMD 0.70 - o000
lower (0.94 Low
lower to
0.46 lower)
Amygdala (cm3) (m/SD)
FASD
2 serious® [ not serious not serious seriousf 139 144 - SMD 0.25 - o000
lower (0.48 Low
lower to
0.01 lower)

Notes: Cl: confidence interval; MD: mean difference; OR: odds ratio.

Explanations: a) >50% of studies were rated as moderate or high risk of bias; b) High heterogeneity (12 >50% and significant chi-square
for heterogeneity); c) >50% of studies had a sample not representative of the Australian populations; d) 95% Cl for overall estimate
crossed the line of no effect; e) Wide 95% Cls for overall estimate; f) optimal information size criteria not met; f) g) While PAE and
control group n’s were not provided, the overall study sample size included in the data analysis = 47,178; h) One study provided

sample size of 298.

Meta-analyses for quantitative MRI studies
Exposure Studies

Total brain/intracranial volume (cm?)
Very heavy PAE and total brain/intracranial volume (cm3, m/SD) (2 studies)

Very Heavy PAE Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Eckstrand etal 2012 (~20yrs) 1,752 353 11 1,694 187 9 50.8% 0.19 [-0.69, 1.07] ®
Tayloretal 2015 mewboms) 4346 435 11 4694 608 9 49.2% -0.64 [-1.55, 0.27] @
Total {95% CI) 22 18 100.0% 0.22 [1.03, 0.60]

Heterogeneity: Tau®= 0.14; Chi*=1.66, df=1 (F=0.20); F= 40% ) I2 p 1
Testfor overall effect: Z= 0,43 (P = 0.60) Very Heawy PAE Cantrol
Risk of bias legend

(A) Overall RoB

Confirmed PAE level unquantifiable and total brain/intracranial volume (cm3, m/SD) (3 studies)

Confirmed Ungquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD_ Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Aghamohammadi-Sereshki et al 2022 (~10 yrs) 148957 11432 30 158366 17901 50 26.1% -0.34 [0.79,0.12] ?
Hendrickson et al 2017 (9-16yrs) 1,364 205 92 1413 236 B3 B1.1% -0.22 [-0.52, 0.08] [
Infante etal 2017 (10-16yrs) 1,425.3217 2081406 18 14939346 1795753 19 12.8% -0.35 [-1.00, 0.30] [
Total (95% CI) 140 152 100.0%  -0.27 [-0.50,-0.04] L
Heterogeneity: Taw®= 0.00; Chi*= 0.24, df= 2 (P = 0.89); F= 0% 5_4 52 b é 45
Testfor overall effiect 2= 2.26 (F = 0.02) Confirmed Unquantifiable  Control
Risk of bias legend
(A) Overall RoB
White Matter Volume (cm?3)
Very heavy PAE and white matter volume (cm3, m/SD) (2 studies)
Very Heavy PAE Control §td. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CIl IV, Random, 95% CI A
Eckstrand et al 2012 {~20yrs) 4448 BT 11 421 47 9 504% 0.44 [-0.48,1.33] ®
Taylar et al 2015 (newborns) 1829 256 11 2007 23 9 456% -0.70 [1.61, 0.27] =
Total (95% CI) 22 18 100.0% -0.12 [-1.24, 0.99]
Heterogeneity: Tau®= 043 Chi*= 3.03, df=1 (P = 0.08); F=67% 5_4 52 7 é 45

Testfor overall effect. £=0.22 (F=0.83)

Risk of bias legend
(A) Overall RoB

Very Heavy PAE Control




Left Putamen Volume (cm3/mm?3)
Confirmed PAE level unquantifiable and Left Putamen volume (cm/mm3) (m/SD)

Confirmed Unguantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Makhid et al 2022 (7-15yrs) 49251 533619 20 5320902 556.296 44 38.3% -0.71 [-1.26,-0.17] —&— [ ]
Subramoney et al 2022 {~33-34mths) 438.2 a2 47 4521 534 124 B1.7% -0.26 [-0.60, 0.08] .
Total (95% CI) 67 168 100.0% -0.43 [-0.86, -0.00] ‘
Heterogeneity: Tau®=0.05; Chi*=1.91, df=1 (P=017); F=48% I_4 I2 p t 4!
Testfor averall effect: £=1.98 (P =0.05) Confirmed Unquantifiable  Gontrol
Risk of bias legend
(A) Overall RoB
Right Putamen Volume (cm3/mm?3)
Confirmed PAE level unquantifiable and Right Putamen volume(cm/mm?3) (m/SD)
Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 85% CI IV, Random, 95% Cl A
Makhid et al 2022 {7-18yrs) 4890205 4359293 20 519043 573661 44 40.2% -0.55[-1.09,-0.02] .
Subramaney etal 2022 (~33-34mths) 4515 47 47 4485 5008 124 59.8% -0.07 [-0.41,0.27] o
Total (95% CI) 67 168 100.0% -0.26 [-0.73, 0.20]
Heterageneity: Tau®= 0.06; Chi*=2.23, df=1 (P=0.14); F= 55% 1_4 '2 b f 41
Testfor overall effect Z=1.11 (P = 0.26) Confirmed Unquantifiable Contral
Risk of bias legend
(A) Overall RoB
Left Amygdala Volume (mm?3)
Confirmed PAE level unquantifiable and Left Amygdala volume (mm?3) (m/SD)

Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 85% CI IV, Random, 95% Cl A
Donald et al 2016 (2-4wks, Bmths) 552 654 28 5587 446 45 56.3% -0.14 061, 0.33] ?
Makhid et al 2022 {7-15yrs) 1477 142947 20 1,579 221875 44 A3T7% -0.50 [-1.04, 0.04] o
Tatal (95% CI) 48 89 100.0% -0.30 [-0.65, 0.06]
Heterogeneity: Tau®= 0.00; Chi*= 0.97, df=1 (P = 0.32); F= 0% 5_4 52 D t 45
Testfor overall effect Z=1.65{F =010} Confirmed Unquantifiable Control
Risk of bias legend
(A) Overall RoB

Right Amygdala Volume (mm?3)
Confirmed PAE level unquantifiable and Right Amygdala volume (mm?3) (m/SD)

Confirmed Unquantifiable Control 5td. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Donald et al 2016 (2-4wks, Bmths) 4358 57.2 28 4892 438 45 558% -0.06 [-0.54, 0.41] ?
Makhid et al 2022 (7-15vyrs) 166416 217.491 20 1,705.864 194539 44 44.3% -0.20[-0.73,0.33] o
Total (95% CI) 48 89 100.0% -0.13 [-0.48, 0.23]
Heterogeneity: Tau®=0.00; Chi®= 0145, df=1 (P=0.70), F=0% I_4 I2 D t 4!
Testfor overall effect Z=0.70{F = 0.48) Confirmed Unquantifiable Control
Risk of bias legend
(A) Overall RoB

Left Thalamus Volume (mm?3)
Confirmed PAE level unquantifiable and Left Thalamus volume (mm?3) (m/SD)

Confirmed Unquantifiable Control 5td. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Donald et al 2016 (2-4wks, Gmths) 26731 3879 28 27488 3324 45 559% -0.21 [F0.68, 0.26] B
Makhid et al 2022 (7-15vyrs) T.841.29 8451935 20 8119309 737.078 44 441% -0.35[-0.89,018] o
Total (95% CI) 48 89 100.0% -0.27 [-0.63, 0.08]
Heterogeneity: Tau®= 0.00; Chi*= 016, df= 1 (P = 0.63); F= 0% 5_4 52 1 1 45

Testfor overall effect Z=1.51 (F=013)

Risk of bias legend
(A) Overall RoB

0
Confirmed Unguantifiable Contral



Left Hippocampus Volume (mm?)

Confirmed PAE level unquantifiable and Left

Hippocampus volume (mm?3) (m/SD)

Confirmed Unquantifiable Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Danald et al 2016 (2-d4wks, Gmths) 1,596.5 321 28 1,681.4 2004 45 555% -0.34 [0.81,014] - ?
Makhid et al 2022 (7-148yrs) 3872475 436.383 20 4,076.964 339915 48 4458% -0.55 [-1.08,-0.02] — o
Total (95% CI) 48 93 100.0% -0.43 [-0.78, -0.08] L 3
Heterogeneity: Tau?= 0.00; Chi*= 0.33, df=1 (P = 0.57); F= 0% 5_4 52 p é 45
Testfor overall effect 2= 238 (P =0.02) Confirmed Unquantifiable Control
Risk of bias legend
(A) Overall RoB
Diagnosed Studies
Total brain/intracranial volume (cm?)
FASD and total brain/intracranial volume (cm3, m/SD) (6 studies)
FASD Control §td. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
MeLachlan etal 2019 (9-18vrs) 981 a4 8 1,025 89 13 AT7% -0.37 [-1.26, 0.52] — [ ]
O'Hare et al 2008 (7-15yrs) 1,274.4 118 20 1,419.1 1604 20 B.7% -1.01 [1.67,-0.39] o
Treit et al 2017 (5-32yrs) 1,004 18 70 1,185 128 T4 25.8% -0.73[1.07,-0.29] —a— [ J
Willoughby etal 2008 (9-15yrs)  1,416.1031 140.0819 19 1,482.6831 113.7298 18 B.8% -0.81 [1.17,0.9] . [ ]
Yang et al 2012a (8-16yrs) 986.5 1407 82 1,081.6 1303 71 27.4% -0.70[1.02,-0.37] —-— [ ]
Zhou et 4l 2018 (5-19yrs) 1,430 144 78 1,490 166 79 20.5% -0.38 [0.70,-0.07] —— [ ]
Total (95% Cl) 277 275 100.0%  -0.61[-0.78,-0.44] L3
Heterogeneity: Tau®= 0.00; Chi*=4.47 df=5(F=0.42);F= 0% 52 I1 3 1! é
Testfor overall effect: Z= 6.96 (F < 0.00001) FASD Control
Risk of bias legend
(A) Overall RoB
FAS/pFAS and total brain/intracranial volume (cm3, m/SD) (4 studies)
FAS/pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total WMean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Astley et al 2009a (8-148vrs, FASIpFAS) 1,217.8 1834 20 13705 993 16 21.3% -0.98 [-1.68,-0.28] — o
Dodge etal 2020 (8-12yrs) 1,231 15834 91,4277 1471 19 165% =117 [[2.03,-0.31] — B
Raobertsan et al 2016 (~10-11yrs, FASIpFAS) 1,289 136 28 1328 132 22 269% -0.29[-0.85,0.28] — o
Sullivan et al 2020 {13-37yrs, FAS) 1,285 1815 a7 14377 1465 59 35.4% -1.10[-1.49,-0.71] - B
Total (95% CI) 114 116 100.0% -0.87 [-1.29, -0.44] <>
Heterogeneity: Tau®=0.09; Chi*=6.06, df=3 (P=011); F=51% I_4 I2 t 4!
Testfar overall effect 2= 4.01 (P = 0.0001} FASIpFAS Control
Risk of bias legend
(A) Overall RoB
ARND/Others and total brain/intracranial volume (cm3, m/SD) (2 studies)
ARND/Others Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Astley etal 2009a (8-15yrs; SE/AE) 11,2847 180 24 13705 98 15 47.3% -0.54 [1.20,0.11] ®
Daodge etal 2020 {8-12yrs) 1,424 1278 22 14277 1471 19 527% -0.03 [-0.64, 0.59] B
Total (95% Cl) 46 34 100.0% -0.27 [-0.78, 0.24]
Heterogeneity: Tau®= 0.03; Chi*=1.27, df=1 (P= 0.26); F= 21% 5_4 52 3 é 45
Testfor overall effect: Z=1.05 (P = 0.29) ARNDIOthers Contral
Risk of bias legend
(A) Overall RoB
Right hippocampal volume (mm?3)
FASD and right hippocampal volume (mm3, m/SD) (3 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean S0 Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Mardelli et al 2011 (B-17yrs) 3,900 400 28 4400 500 86 331% -1.06 [1.54,-0.57] = [ ]
Willoughby et al 2008 (8-15yrs)  1,88268 2782 19 195221 2682 18 26.2% -0.25 [-0.90, 0.40] = ®
Zhou et al 2018 (5-19yrs) 41 0.6 78 43 0.4 79 40.8% -0.36 [0.68,-0.05] el [ ]
Total (95% CI) 125 153 100.0% -0.56 [-1.04, -0.08] <
Heterogeneity: Tau®= 012, Chi*=6.39, df= 2 (P = 0.04), F= 69% I_4 12 5 é 4:

Testfor overall effect 2= 227 (P=0.02)

Risk of bias legend
(A) Overall RoB

FASD Control



FAS/pFAS and right hippocampal volume (mm3, m/SD) (3 studies)

FASIpFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% C| IV, Random, 95% CI A
Astley et al 2009a (8-15vyrs, FAS/pFAS) 2,900 500 200 3400 500 16 52.7% -0.98 [-1.68,-0.28] —— [ ]
Biffen et al 2017 (9-11yrs, heavily exposed) 2266 38 28 2432 185 1 6.5% -0.51 [2.51,1.44] ]
Dodoe et al 2020 {8-12yrs) 41833 3915 9 42883 5007 19 40.8% -0.22 [F1.01, 0.58] B
Total (95% CI) 57 36 100.0% -0.64 [-1.15, -0.13] -
Heterogeneity: Tau?=0.00; Chi®= 2.00, df= 2 (P = 0.37); F= 0% 5_4 52 s é 45
Testfor averall effect 2= 2. 46 {F = 0.01) FASIpFAS Control
Risk of bias legend
(A) Overall RoB
ARND/Others and right hippocampal volume (mm?3, m/SD) (3 studies)
ARND/Others Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI| A
Astley et al 20092 (8-15vrs, SE/AE) 3000 400 24 3400  &00 16 44.8% -0.89 [-1.585,-0.22] —— o
Biffen et al 2017 (8-11yrs, heavily exposed) 2469 302 24 2432 185 1 4.9% 012[1.88 217 ] [
Daodge et al 2020 (8-12yrs) 401849 4152 22 42883 5007 19 &0.2% -0.58 [-1.21,0.08] — ?
Total (95% CI) 70 36 100.0% -0.68 [1.13, -0.24] L 2
Heterageneity: Tau?=0.00; Chi*=1.08, df= 2 (P =0.58); F=0% 5_4 I2 p é 4!
Test far averall effect 2= 3.00 (P = 0.003) ARNDICthers Control
Risk of bias legend
(A) Overall RoB
Left hippocampal volume (mm?3)
FASD and left hippocampal volume (mm?3, m/SD) (4 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% ClI A

Dodge etal 2020 (8-12yrs) 42573 5143 9 42906 5175 19 14.9% -0.06 [-0.86,0.73] —_— ?

Mardelli et al 2011 (B-17yrs) 3,900 400 28 4,400 a00 56 27.6% -1.06 [-1.44,-0.57] = L ]

Willoughby et al 2008 (3-15yrs) 11,8897 227.86 19 203639 24906 18 19.2% -0.60 [-1.26, 0.06] ] @

Zhou etal 2018 (5-19yrs) 4,100 rao 78 4,400 500 79 38.3% -0.49 0.81,-017] L @

Total (95% Cl) 134 172 100.0% -0.60 [-0.96, -0.25] L 2

Heterogeneity: Tau® = 0.06; Chi*=564, df=3(P=013),F=47% I_4 I2 b é

Testfor overall effect 2= 330 (F=0.0010) FASD Control

Risk of bias legend

(A) Overall RoB

FAS/pFAS and left hippocampal volume (mm3, m/SD) (2 studies)
FASIpFAS Control Std. Mean Difference 5td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Astley et al 20093 (8-15yrs, FASIDFAS) 24800 500 20 3400 60O 16 89.3% -0.89 [-1.589,-0.20] ®
Biffen et al 2017 (9-11yrs, heavily exposed) 2277 360 28 2400 224 1 10.7% -0.33 [2.33, 1.68] I — ®
Total (95% Cl) 48 17 100.0% -0.83[-1.49,-0.18] S
Heterageneity: Tau®= 0.00; Chif= 027, df=1 {P = 0.60); F= 0% 5_4 iz ) 1:2 45
Testfor overall effect £= 250 (P =0.01) FASIpFAS Contral
Risk of bias legend
(A) Overall RoB
ARND/Others and left hippocampal volume (mm3, m/SD) (3 studies)
ARNDIOthers Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 85% CI A
Astley et al 2009a (8-15yrs, SEMAE) 2,900 400 24 3,400  6O0 16 44.0% -1.00 [1.68,-0.33] —— .
Biffen et al 2017 (3-11yrs, heavily exposed) 2,392 348 24 2400 224 1 5.0% -0.02[F2.02,1.98] ] o
Dodge et al 2020 (8-12yrs) 40598 3604 22 42806 5175 19 51.1% -0.81 F1.14,0.11] — ?
Total (95% CI) 70 36 100.0% -0.70 [-1.15, -0.26] L 2
Heterogeneity: Tau®=0.00; Chi*=1.85, df= 2 (P = 0.46), F= 0% I_4 _I2 b é 4!
Testfor averall effect: Z=3.09 {F = 0.002) ARNDIOthers Control

Risk of bias legend
(A) Overall RoB



Total hippocampal volume (cm?3)
FASD and total hippocampal volume (cm3, m/SD) (2 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
McLachlan et al 2020 (7-19yrs) 81 11 B3 &7 07 70 495%  -0.65[0.89,-0.3] L 3 ?
Trait etal 2017 (5-32yrs) 7909 FO 86 1 T4 A0A% -0.73 [-1.07,-0.39] S 3 ®
Total {95% CI) 139 144 100.0% -0.60 [-0.93, -0.45] L
Heterageneity: Tau®= 0.00; ChF= 011, df=1 (P=0.74);F= 0% t ! t

.
4 -2 0 2 4

Testfor overall effect: 2= 5.63 (P = 0.00001) FASD Control

Risk of bias legend

(A) Overall RoB
ARND/Others and total hippocampal volume (cm3, m/SD) (3 studies)
ARNDIOthers Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean S0 Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A

Astley et al 20093 (8-18vyrs; SEIAE) 54 0.8 24 6.8 1 16 33.8% -1.00 [-1.67,-0.32] —a— [ ]

Coles etal 2011 (22-23yrs, ARND) 7.0649 08706 36 T.2718 09193 26 352% -0.23[0.74,0.28] @

Dudek etal 2014 (11-14yrs, ARNDY 25144 01962 18 33711 0.37TH 17 31.0% -2.83[3.80,-1.87] — & — [ ]

Total (95% CI) 78 59 100.0% -1.30 [-2.62, 0.03] il

Heterogeneity: Tau®=1.24; Chi*= 2210, df= 2 (P = 0.0001); F=91% I_4 I2 p é

Test for overall effect: £=1.91 (P = 0.08) ARMNDIOthers Control

Risk of bias legend

(A) Overall RoB
Right caudate volume (mm?)
FAS/pFAS and right caudate volume (mm3, m/SD) (4 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Astley et al 2009a (8-15yrs, FASIDFAS) 3,800 500 19 4,800 500 16 27.6% -1.95[-2.78,-1.17] — ®
Biffen et al 2017 (39-11yrs, heavily exposed) 3662 607 28 3,836 &82 1 1348% -0.44 [-2.44,1.56] - 1T =
Joseph et al 2014 (FASIpFAS) 3840 FO4 12 4265 624 19 28.7% -0.63 [1.37, 0.11] —a— [
Suttie et al 2018 (FAS) 3361 BY3 22 4713 489 47 20.9% S2.36[3.01,-1.71] —— [ ]
Total {95% CI) a1 83 100.0% -1.49 [-2.45, -0.52] -
Heterogeneity: Tau®=0.69; ChiF=13.75, df=3(P=0.003), F=738% I_d Iz 0 é
Testfor overall effect £=3.03 (F=0.002) FASD Contral
Risk of bias legend
(A) Overall RoB
ARND/Others and right caudate volume (mm3, m/SD) (2 studies)
ARNDIOthers Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 85% CI A
Astley et al 20083 (8-15yrs; SEIAE) 3,900 900 24 4,800 500 16 89.5% 115 [-1.84,-0.46] [ ]
Biffen et al 2017 (9-11yrs, heavily exposed) 3,804 552 24 3936 582 1 105% S0.23[F2.23,1.77] - T [ ]
Total (95% CI) 48 17 100.0% -1.05 [-1.70, -0.40] S -
Heterogeneity: Tau®= 0.00; Chi*=0.72, df=1 (P=0.40);, F= 0% =_4 I2 ] é
Testfor overall effect 2= 318 (P =0.001} ARNDI/Others Contral
Risk of bias legend
(A) Overall RoB
Left caudate volume (mm?)
FAS/pFAS and left caudate volume (mm3, m/SD) (1 study)
FASIpFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Astley et al 20093 (8-15yrs, FASIpFAS) 3,700 500 19 4,800 ®OO 16 27.3% -1.96 [2.79,-1.14] - [ ]
Biffen etal 2017 (9-11yrs, heavily exposed) 3929 563 1 3581 563 28 11.6% 0.60 [-1.40, 2.60] - 1 - [ ]
Joseph et al 2014 (FASIpFAS) 3771 73T 12 4,066 BOS 19 28.0% -0.44 117, 0.30] — [ ]
Suttie etal 2018 (FAS) 3,307 669 22 4,048 471 47 323% -1.35 [-1.91, -0.80] —&— [ ]
Total (95% Cl) 54 110 100.0% -1.03 [-1.84, -0.21] -
Heterogeneity: Tau®= 0.46; Chi*= 10.83, df= 3 (P = 0.01); F= 72% 1_4 12 B é

Test for overall effect: £= 247 (P = 0.01) FASIpFAS Control

Risk of bias legend
(A) Overall RoB



ARND/Others and left caudate volume (mm?3, m/SD) (2 studies)

ARNDIOthers Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 85% CI A
Astley et al 2009a (5-15yrs; SEIAE) 3,900 900 24 4,800 B6OO 16 849.6% =111 [F1.79,-0.43] [ ]
Biffen et al 2017 (9-11yrs, heavily exposedy 3,788 543 24 3,929 563 1 10.4% -0.23 [F2.23,1.77] - T [ ]
Total (95% CI) 48 17 100.0% -1.02 [-1.66, -0.37] -
Heterogeneity: Tau®= 0.00; Chi*= 0.66, df=1 (P = 0.42); F= 0% 1_4 12 t 41
Testfor overall effect Z=3.09 (FP=0.002) ARND/Others Control
Risk of bias legend
(A) Overall RoB
Total caudate volume (mm?3)
FASD and total caudate volume (mm3, m/SD) (2 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
McLachlan et al 2020 (7-18yrs) 649 1.1 69 78 1 7O 49.4% -0.85[-1.20,-0.50] R ?
Treitetal 2017 (5-32yrs) 6.8 1.2 7o 78 1.2 74 50.6% -0.91 [1.26,-0.57] R ®
Total (95% CI) 139 144 100.0%  -0.88 [-1.13, -0.64] L 3
Heterogeneity: Tau*= 0.00; Chi*= 0.06, df= 1 (F=0.81); F=0% 5 + 1 1 7
Test for averall effect: Z=7.07 (P < 0.00001) FASD Control
Risk of bias legend
(A) Overall RoB
Total putamen volume (mm?)
FASD and total putamen volume (mm3, m/SD) (2 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
McLachlan et al 2020 (7-19yrs) 1 13 69 116 1.3 70 50.2% -046 [0.80,-0132] R ?
Treit et al 2017 (5-32yrs) M9 1.4 70 121 15 74 498% -0.82 [1.16,-0.48) : 3 [ ]
Total (95% CI) 139 144 100.0% -0.64 [1.00, -0.28] L 2
Heterogeneity: Taut= 0.04; Chit= 220, df=1 (P = 0143 = 55% 5_4 52 ? é 45
Test for overall effect Z= 3.52 (P = 0.0004) FASD Control
Risk of bias legend
(A) Overall RoB
Right putamen volume (mm?3)
FASD and right putamen volume (mm3, m/SD) (2 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Mardelli et al 2011 (6-17yrs) 53 07 28 6.2 06 56 47 .2% -1.41 [-1.91,-0.90] - []
Zhou et al 2018 {5-19yrs) 54 07 7a 58 07 78 A2E8% -0.57 [-0.89,-0.25] L ®
Total (95% CI) 106 135 100.0% -0.96 [-1.78, -0.14] e
Heterogeneity, Tau®= 0.30; Chif= 7.57, df=1 (P = 0.006); F= 87% 5_4 52 5 é 45
Test for overall effect 2= 2.3 (P=0.02) FASD Control
Risk of bias legend
(A) Overall RoB
Left putamen volume (mm?3)
FASD and left putamen volume (mm3, m/SD) (2 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Nardelli et al 2011 {6-17Tyrs) 56 08 28 64 07 56 43.4% -1.08 [-1.56, -0.60] —i [ ]
Zhou et al 2018 {5-13yrs) 55 07 78 A8 07 79 566% -0.57 [-0.89,-0.25] E 3 [ ]
Total (95% Cl) 106 135 100.0% -0.79 [-1.29, -0.29] o
Heterageneity: Tau?= 0.09; Chi*= 2.98, df=1 (P = 0.08): F= 66% 5_4 52 : é 45
Testfor overall effect: Z=312 (P=0002) FASD Control

Risk of bias legend
(A) Overall RoB



Corpus callosum volume (mm?)
FAS/pFAS and corpus callosum volume (mm3, m/SD) (2 studies)

FASIpFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Biffen et al 2017 (3-11yrs, FAS/FAS) 526 78 28 GR4 B4 1 7.2% -0.48 [-2.48,1.57] [ ]
Suttie etal 2018 (FAS) 15,994 3622 22 21131 3,794 47 92.8% -1.36 [-1.92,-0.80] ‘.’ o
Total (95% CI) 50 48 100.0% -1.29 [-1.83, -0.76] L 4
Heterogeneity: Tau?= 0.00; Chi*= 069, df=1 (P = 0.41); F= 0% 5_4 52 é 45
Testfor averall effect £=4.72 (P = 0.00001) FASIpFAS Control
Risk of bias legend
(A) Overall RoB
Total Grey Matter Volume (cm?3)
FASD and total grey matter volume (cm3, m/SD) (3 studies)
FASD Control $td. Mean Difference $td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
McLachlan et al 2020 {7-19yrs) TOE 73 68 741 72 7O 3T.E% -0.62 [-0.96,-0.28] - ?
MNardelli etal 2011 (6-17yrs) G643 52 28 707 68 56 19.4% -0.91 [-1.38,-0.43] - ®
Zhou et al 2018 (5-19yrs) o8 72 78 753 72 79 428% -0.61 [-0.93,-0.29] - ®
Total (95% CI) 175 205 100.0% -0.67 [-0.88, -0.46] [ 2
Heterogeneity: Tau®= 0.00; Chi®=1.21, df=2 (P = 0.55), F= 0% 5_4 I2 b é 4!
Testfor overall effect 2= 6.27 (P < 0.00001) FASD Control
Risk of bias legend
(A) Overall RoB
Cortical Grey Matter Volume (cm?3)
FASD and cortical grey matter volume (cm3, m/SD) (2 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
MeLachlan et al 2019 (3-18yrs) 502 38 g 532 3% 13 11.8% -0.76 [1.67, 0.16] — ®
Treit etal 2017 (5-32yrs) 496 68 70 540 B3 74 88.2% -0.67 [-1.00,-0.33] . L ]
Total (95% Cl) 78 a7 100.0% -0.68 [-0.99, -0.36] &
Heteroneneity; Tau?= 0.00; Chi*=0.03, df=1 (P = 0.86); F= 0% 5_4 52 ? é 1
Testfor overall effect: £=4.22 (P = 0.0001) FASD Control
Risk of bias legend
(A) Overall RoB
Total Subcortical Grey Matter Volume (cm?)
FASD and total subcortical grey matter volume (cm3, m/SD) (4 studies)
FASD Control Std. Mean Difference $td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
MeLachlan et al 2019 {8-18yrs) 61 4.7 8 64 36 13 6.2% -0.71 [F1.63, 0.20] B [ ]
MeLachlan et al 2020 {7-19yrs) 47 418 69 a1 43 70 351% -0.87 [1.22,-0.537] - ?
Mardelli et al 2011 (B-17yrs) 45 B 28 82 4 56 19.3% -1.30 [1.79,-0.80] = =
Zhou et al 2018 (5-18yrs) 186 20 78 200 20 79 39.3% -0.76 [F1.07,-0.43] & o
Total {95% CI) 183 218 100.0%  -0.90 [-1.13, -0.56] L
Heterogeneity: Tau®= 0.01; Chi*= 3.49, df= 3 (P =032}, F=14% I_4 I2 b é |
Testfor overall effect: Z=7.57 (P = 0.00001) FASD Control
Risk of bias legend
(A) Overall RoB
Total White Matter Volume (cm?)
FASD and total white matter volume (cm3, m/SD) (4 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
De Guio etal 2014 (9yrs) 440,000 45,000 16 370,000 54,000 9 19.1% 1.40[0.48, 2.32] e — B
McLachlan et al 2019 (9-18yrs) 425 a8 g 429 39 13 19.8% -0.02 [-0.90, 0.56] T @
Treitetal 2017 (5-32yrs) 435 60 70 LY 71 74 30.5% -0.63 [F0.97,-0.30] - ®
Yang et al 201 2h (3-16yrs) 479.3 557 g2 4877 453 71 30.7% -0.35 [F0.67,-0.03] - @
Total (95% Cl} 176 167 100.0% 0.04 [-0.65, 0.57] ?
Heterogeneity: Taw®= 0.29; Chi*=17.22, df= 3 (P = 0.0006); F= 83% 5_4 52 T é
Testfor overall effect Z=012 (P=0.91) FASD Control

Risk of bias legend
(A) Overall RoB



Genu Corpus Callosum (FA)
FASD and genu corpus callosum (FA, m/SD) (3 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean S0 Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Paolozza et al 2014 (7-18yrs) 0.55 003 43 046 002 35 28.8% -0.38 [-0.83, 0.07] — o
Treit etal 2017 (5-32yrs) 051 003 70 052 002 T4 536%  -0.39[0.72,-0.06] L @
Wozniak et al 2009 (10-17yrs) 0462 0.027F 33 0475 0018 19 17.7% -0.54 [-[1.12,0.03] ] o
Total (95% CI) 146 128 100.0% -0.42 [-0.66, -0.17] *
Heterngeneity: Tau®= 0.00; Chi*= 023, df= 2 (P = 0.89); F= 0% 1_4 '2 b ﬁ 41
Testfor overall effect £=3.37 (F = 0.0008) FASD Control
Risk of bias legend
(&) Overall RoB

Rostral Body Corpus Callosum (FA)
FASD and rostral body corpus callosum (FA, m/SD) (2 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Paalozza etal 2014 {7-18yrs) 054 003 43 044 002 34 B1.5% 0.00 [0.45, 0.458] o
Wozniak et al 2009 (10-17yrs) 0.4259 0026 33 043 05 19 385% -0.04 [-0.61, 0.582] .
Total (95% CI) 76 54 100.0% -0.02 [-0.37, 0.33]
Heterogeneity: Tau®= 0.00; Chi*= 0.01, df=1 (P=0.91); F= 0% _14 12 7 é 51
Testfor overall effect Z=009 (P =093) FASD Control
Risk of bias legend
(A) Overall RoB

Anterior Midbody Corpus Callosum (FA)
FASD and anterior midbody corpus callosum (FA, m/SD) (2 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Paolozza et al 2014 (7-18vyrs) 055 0.03 43 0485 0.02 35 B1.4% 0.00 [0.45, 0.45] o
Wozniak et al 2009 (10-17yrs) 0424 0.025 33 0424 002 19 38.4% 0.00 [0.56, 0.56] o
Total (95% CI) 76 54 100.0% 0.00 [-0.35, 0.35]
Heterageneity: Tau®= 0.00; Chi®= 0.00, df= 1 (P = 1.00%; F= 0% 5_4 52 B é 45
Test for overall effect, 2= 0.00 (P =1.00) FASD Control
Risk of bias legend
(A) Owerall RoB

Posterior Midbody Corpus Callosum (FA)
FASD and posterior midbody corpus callosum (FA, m/SD) (2 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean S0 Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% Cl A
Paolozza et al 2014 (7-18yrs) 054 0.04 43 055 002 35 B259% -0.30[-0.75, 0.14] [ ]
Wozniak etal 2009 (10-17yrs) 0,424 0.026 33 0441 0022 19 37.5% -0.68 [1.26,-0.10] — o
Total (95% CI) 76 54 100.0% -0.44 [-0.80, -0.09] L 3
Heterogeneity: Tau®= 0.00; Chif=1.01,df=1 (P =0.32); F=1% 5_4 52 b é 45
Testfor overall effect Z=2.44 (F=0.01) FASD Control
Risk of bias legend
(A} Overall RoB

Isthmus Corpus Callosum (FA)
FASD and isthmus corpus callosum (FA, m/SD) (2 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean §D Total Mean SD Total Weight IV, Random, 85% Cl IV, Random, 95% CI| A
FPaolozza et al 2014 {7-18yrs) 054 004 43 0485 002 35 B2I% -0.30[-0.748,0.14] .
Wozniak etal 2009 (10-17yrs) 0,431 0.025 33 0447 0019 19 37.8% -0.68 [1.27,-0.10] —&— o
Total (95% CI) 76 54 100.0% -0.45[-0.81, -0.09] L
Heterogeneity: Tau®= 0.00; Chif=1.03, df=1 (P = 0.31); F= 3% 5_4 52 b é 45

Testfor overall effect 2= 2.42 (P =0.02) FASD Control

Risk of bias legend
(A) Overall RoB



FAS/pFAS and Isthmus corpus callosum (FA, m/SD) (2 studies)

Risk of Bias

FASIpFAS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean 8D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Fan etal 2016 {9-10vrs, heavily exposed) 0.33 0.0s 26 0.4 0.04 13 4349% -146 [F2.21,-0.71] —— [ ]
Lietal 2008 {19-27yrs, non-syndromal) 0.5786 00897 28 06399 00738 25 86.1% -0.73[-1.29,-017] — ®
Total (95% CI) 54 38 100.0% -1.05 [-1.76, -0.34] S
Heterogeneity: Tau®=0.14; Chi*= 234 df=1{P=013); F=47% I_4 12 ) é 4:
Test for averall effect: Z=2.91 (P = 0.004) FASIPFAS Control
Risk of bias legend
(A) Overall RoB
Splenium Corpus Callosum (FA)
FASD and splenium corpus callosum (FA, m/SD) (3 studies)
FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Panlozza et al 2014 (7-18yrs) 06 003 43 06 003 35 33.2% 0.00 [-0.45, 0.45] [ ]
Treit etal 2017 (5-32yrs) 052 002 70 0452 002 T4 412% 0.00[0.33,0.33] [ 4
Wozniak et al 2009 (10-17yrs) 0.462 0.03 33 0481 07y 19 256% -0.72[-1.30,-0.14] —— .'
Total {95% Cl) 146 128 100.0% -0.18 [-0.58, 0.21]
Heterogeneity: Tau® = 0.07, Chi®= 484, df=2 (P =0.09), F= 59% 1_4 12 1 é 4:
Testfor overall effect Z=0.91 (P = 0.36) FASD Control
Risk of bias legend
(A) Overall RoB
FAS/pFAS and splenium corpus callosum (FA, m/SD) (2 studies)
FASIpFAS Control §td. Mean Difference §td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean 50 Total Weight IV, Random, 85% CI IV, Random, 95% CI A
Fan etal 2016 (3-10yrs) 0.29 0.04 26 0.46 0.05 13 456% -1.37 [-2.11,-0.63] —— [ ]
Li et al 2009 (19-27yrs) 0.8005 0.0625 28 0.831 00526 25 54.4% -0.42 [-1.07,0.03] — [ ]
Total {95% Cl) 54 38 100.0%  -0.91 [-1.74, -0.07] -
Heterogeneity: Tau®= 0.25; Chi*= 3.30, df = 1 (P = 0.07); F= 70% ) 3 ? 1 i
Testfor overall effect: Z= 213 (P =0.03) FASIpFAS Control
Risk of bias legend
(A) Overall RoB
ARND/Others and splenium corpus callosum (FA, m/SD) (2 studies)
ARNDIOthers Control Std. Mean Difference 5td. Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Fan et al 2016 (3-10yrs, heavily exposed) 042 008 15 046 005 13 333% -0.87 [-1.33,0.19] [ ]
Li et al 2008 (18-27yrs, non-syndromal) 08178 0052 29 0831 00526 25 GET% -0.25 [-0.79,0.29] ®
Total {95% CI) 44 38 100.0% -0.36 [-0.80, 0.08]
Heterageneity: Tau®= 0.00: Chi*= 048, di=1 (P = 0.50); F= 0% F + b 1 45
Test for overall effect Z=1.59 (P=0.11) ARND/Others  Contral
Risk of bias legend
(A) Overall RoB
Cerebellar grey matter (cm?)
FAS/pFAS and cerebellar grey matter (cm3, m/SD) (2 studies)
FAS/pFAS Control Std. Mean Difference 5td. Mean Difference Risk of Bias
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Cheng etal 2017 (~10yrs, FASIpFAS) 984 116 23 1081 7.4 a8 44.6% -0.52 [-1.33, 0.30] —T o
Sullivan etal 2020 {13-37yrs, FAS) 911 9.4 57 10549 8.9 59  55.4% -1.61 [-2.03,-1.19] - ?
Total (95% CI) 80 67 100.0% -1.12 [-2.18, -0.06] -~
Heterogeneity: Tau®= 0.48; Chi*= 6.41, df=1 (P = 0.02); F= 82% 5_4 2 i 2 45

Testfor overall effect 2= 2.07 (P=0.04)

Risk of bias legend
(A) Overall RoB

FASIpFAS Control



ARND/Others and cerebellar grey matter (cm3, m/SD) (2 studies)

ARND/Others Control Std. Mean Difference §td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Cheng etal 2017 {~10yrs; HE) 109.1 1.7 16 1051 7.4 8 46.3% 0.37 [-0.45,1.22] ®
Sullivan etal 2020 (13-37yrs; FAEY 9731 £45 58 10549 88 59 53T% -1.07 [-1.46, -0.68] . o ?
Total (95% Cl) 74 67 100.0% -0.40 [-1.81,1.00]
Heterogeneity: Tau®=0.91; Chi*= 8.84, df=1 (P = 0.003); F= 89% 5_4 52 P é 45
Test for overall effect, Z= 056 (F=0.57) ARMDIOthers Contral
Risk of bias legend
(A) Overall RoB

Cerebellar white matter (cm?3)
FAS/pFAS and cerebellar white matter (cm3, m/SD) (2 studies)
FAS/pFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% Cl IV, Random, 95% CI A
Cheng et al 2017 {~10yrs, FASIpFAS) 2348 37 23 263 23 8 216% -0.80[F1.63,0.03] — ®
Sullivan et al 2020 (13-37yrs, FAS) 2748 34 a7 N5 2B 89 78.4% -1.29[1.69,-0.89] ‘.‘ ®
Total {95% Cl) 80 67 100.0% 1.19 [1.58, 0.79] &
Heterogeneity: Tau?= 0.01; Chir=1.10, df=1 (P = 0.30); F= 9% 5_4 52 5 é 45
Test for overall effect: £=5.83 (P = 0.00001) FASIDFAS Control
Risk of bias legend
{A) Overall RoB
ARND/Others and cerebellar white matter (cm3, m/SD) (2 studies)

ARNDIOthers Control §td. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Cheng et al 2017 (~10yrs; HE) 267 36 16 263 2.3 8 46.5% 012 [0.73,0.97] [ ]
Sullivan etal 2020 {13-37yrs; FAE)  28.33 217 58 31526 26 53 535% -1.32[1.73,-0.83] E 2 ?
Total (95% CI) 74 67 100.0% -0.65 [-2.07, 0.76]
Heterogeneity, Tau®= 0.93; Chi*= 9.07, df=1 (P = 0.003); F= 89% 5_4 52 7 152 45
Test for overall effect Z=091 (P = 0.36) ARNDIOthers Controls
Risk of bias legend
(A) Overall RoB

Left amygdala (cm?)

FASD and left amygdala (cm3, m/SD) (2 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Mardelli et al 2011 {6-17yrs) 14 0.2 28 16 03 a6 31.6% -0.73 [-1.20,-0.26] —- =
Zhou etal 2018 (5-19yrs) 1.4 0.2 T8 14 0.2 79 GR4% -0.50 [-0.82,-0.148] L 3 ®
Total (95% CI) 106 135 100.0% 0.57 [0.83, -0.31] L 3
Heterageneity: Tau®= 0.00; Chi*= 0,65, df=1 (F = 0.42}; F= 0% 5_4 52 1 é 45
Test for overall effect: £= 426 (F = 0.0001) FASD Control
Risk of bias legend
(A} Overall RoB

Right amygdala (cm?)
FASD and right amygdala (cm3, m/SD) (2 studies)
FASIpFAS Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Mardelli etal 2011 {B-17yrs) 14 02 28 16 0.2 A6 323% -0.40 [-0.96,-0.04] —= [ ]
Fhou etal 2018 {5-19yrs) 14 02 78 16 0.2 9 BT 7% -0A0[-0.82 -0.18] | 3 ®
Total (95% CI) 106 135 100.0% -0.50 [-0.76, -0.24] L 3
Heterogeneity: Tau?= 0.00; Chi*= 0.00, df=1 (P = 0.99); F= 0% 5_4 52 5 152 45

Testfor overall effect: £=3.72 (P = 0.000Z) FASIpFAS Control

Risk of bias legend
(A) Overall RoB



Left thalamus (cm?)
FASD and left thalamus (cm3, m/SD) (2 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
MNardelli etal 2011 (6-17yrs) 68 1 28 T8 08 56 44.3% -1.14 [-1.62, -0.65] - [ ]
Zhou et al 2018 (5-19yrs) TE 049 78 g1 08 TS A5T7% -0.58 [-0.90, -0.26] L 3 ®
Total (95% CI) 106 135 100.0% -0.83 [-1.37, -0.29] -
Heterogeneity: Tau®=0.11; Chi®= 3.47, df=1 (P = 0.06); F= 71% 5_4 52 ] é 45
Testfor overall effect 2= 3.02 (P =0.003) FASD Control

Risk of bias legend
(A} Overall RoB

Right thalamus (cm?3)
FASD and right thalamus (cm3, m/SD) (2 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% CI A
Mardelli et al 2011 {6-17yrs) 68 09 28 TA 08 56 451% -1.18 [1.68,-0.70] - [ ]
Zhau et al 2018 (5-19yrs) 7E 0.9 T8 81 0.8 T 54.9% -0.58 [0.90, -0.26] 3 @
Total (95% CI) 106 135 100.0% -0.86 [-1.44, -0.27] -
Heterogeneity Tau?= 0.14; Chif= 4.09, df=1 (P = 0.04); F= 76% 5_4 52 5 é 45
Testfor overall effect: Z=2.85 (P =0.004) FASD Control

Risk of bias legend
(A) Overall RoB

Thalamus (cm?)
FASD and thalamus (cm3, m/SD) (2 studies)

FASD Control Std. Mean Difference $td. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Mclachlan et al 2020 {7-19yrs) 152 1.7 A3 162 1.4 FO0 0 49.8% -0.62 [-0.96, -0.28] . ?
Treit et al 2017 {5-32vyrs) 142 1.8 7o 1ar¥ 2 74 80.2% -0.78 [-1.12,-0.44] L [ ]
Total (95% CIj 139 144 100.0% -0.70 [-0.94, -0.46] L 3
Heterogeneity: Tau?= 0.00; Chi*= 0.44 df=1(F=0.81) F=0% 5_4 52 ] é 45
Testfor overall effect: Z= 572 (F = 0000013 FASD Control

Risk of bias legend
{A) Overall RoB

Amygdala (cm?3)
FASD and amygdala (cm3, m/SD) (2 studies)

FASD Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
McLachlan etal 2020 {7-183yrs) 304 69 31 04 70 491% -0.25[-0.58, 0.049] ?
Treit et al 2017 (5-32yrs) 3 04 70 31 04 74 50.9% -0.25[-0.58, 0.08] ®
Total (95% CI) 139 144 100.0% -0.25 [-0.48, -0.01]
Heterogeneity: Tau®= 0.00; Chi*= 0.00, df=1 (P =1.003; I*= 0% 5_4 52 7 é 45
Test for overall effect Z=2.08 {F = 0.04) FASD Contral

Risk of bias legend
(A) Overall RoB



Summary of available outcomes for seizures

risk of epilepsy

Seizures
Study Type Outcome Data l#t of studies
Exposure Risk of neonatal seizures &  [Adjusted incident rate ratios |1 study: 1 Light, 1

Moderate and, 1 Binge
exposure

*adjusted for maternal age, gestational age, parity, household SES, prenatal smoking, maternal hx of epilepsy & time to pregnancy

GRADE ratings for seizures

EXPOSURE STUDIES

Risk of neonatal seizures

2 1 binge at 11-16 weeks

1 not not serious not serious serious®f none | 6/1,2 123/76, alRR 3.15 Yo1e1@)
serious 63 685 (1.37 to Moderate
7.25)
Light PAE
1 not not serious not serious serious? none | 722/ | 700/34, alRR 0.75 Y1310
serious 36,07 997 (0.5t01.12) Moderate
5
Moderate PAE
1 not not serious not serious seriousde none | 210/ | 700/34, alRR 1.08 oYo1e1@)
serious 20,95 997 (0.34to Moderate
5 3.45)
Risk of Epilepsy
2 1 binge at 11-16 weeks
1 not not serious not serious not serious none | 19/1, | 541/76, alRR 1.81 [Y11@)
serious 262 543 (1.13 to Moderate
2.90)
Light PAE
1 not not serious not serious serious? none | 2,165 | 2,800/3 alRR 0.91 oYo1o1@)
serious /36,0 4,997 (0.76 to Moderate
75 1.10)
Moderate PAE
1 not not serious not serious serious® none | 1,467 | 2,800/3 alRR 0.54 Yo1o1@)
serious /20,9 4,997 (0.25to Moderate
55 1.14)

Notes: Cl: confidence interval; MD: mean difference; OR: odds ratio
Explanations: a) >50% of studies were rated as moderate or high risk of bias; b) High heterogeneity (12 >50% and significant chi-square
for heterogeneity); c) >50% of studies had a sample not representative of the Australian populations; d) 95% Cl for overall estimate
crossed the line of no effect; e) wide 95% Cl; f) optimal information size criteria were not met.
Additional Note: Sun et al 2008 reported 2 measures of ‘moderate PAE’. Used higher PAE.




Meta-analyses for seizures
Exposure studies

Neonatal Seizure Risk (alRR)
21 Binge at 11-16 weeks and Risk of Neonatal Seizures (alRR) (1 study)

Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  log[Risk Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Sun etal 2008 11474 04248 100.0% 318137, 724 [ ]
Total (95% Cly 100.0% 3A5[1.37,7.24] L
Heterogeneity: Mot applicable F ; f |
o _ 0o o4a 10 100
Test for overall effect; £2= 2.70 (P = 0.007) Control  Binge
Light PAE and Risk of Neonatal Seizures (alRR) (1 study)
Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  log[Risk Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Sun etal 2008 -0.2914 0206 100.0% 0.75[0.50,1.12] +
Total (95% CI) 100.0% 0.75 [0.50,1.12]
Heterogeneity: Mot applicable 'D.D1 D'1 1- 1'E| 1E|E|'

Testfor overall effect: £2=1.41 (P=0.16) ’ Contral Light PAE

Moderate PAE and Risk of Neonatal Seizures (alRR) (1 study)

Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI A
Sun etal 2008 00798 05911 100.0% 1.08 [0.24, 3.45] @
Total (95% CI) 100.0% 1.08 [0.34, 3.45]
Heterogeneity: Mot appllcable 'EI.IZ|1 Df1 1. 1.EI 1DE|'
Testfor overall effect £=014 (F=0.89) Contral  Moderate PAE
Epilepsy Risk (alRR)
21 Binge at 11-16 weeks and Risk of Epilepsy (alRR) (1 study)
Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup  log[Risk Ratio] SE Weight IV, Random, 95% CIl IV, Random, 95% Cl A

Sun et al 2008 048933 02404 100.0% 1.81 [1.13, 2.80] @

Total {95% CI) 100.0%  1.81[1.13, 2.90] &

Heterogeneity; Mot applicable ; l ; |

o _ oo 01 10 100
Test for overall effect £= 247 (P=0.01) Contral  Binge
Light PAE and Risk of Epilepsy (alRR) (1 study)
Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% Cl A

Sun et al 2008 -0.089F 0.0943 100.0% 0.91 [0.76,1.10] @

Total (95% CI) 100.0% 0.91 [0.76, 1.10]

Heterogeneity: Mot applicable I f 1 } |

Testfor overall effect £=095(F =034 0.0 D'1Cnntrn|1 Light F'LDE 100

Moderate PAE and Risk of Epilepsy (alRR) (1 study)
Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  log[Risk Ratio] SE Weight IV, Random, 95% ClI IV, Random, 95% Cl A
2 ®

Sun et al 2003 -0.6254 03364 100.0% 0.54 [0.25, 1.14]

Total (95% Cl} 100.0% 0.54 [0.25,1.14] S
Heterogeneity Mot applmahle 'IZI.IZH Elf1 1'|:| 1DD.
Testfor overall effect Z=1.62 (P =011} Control  Moderate PAE




Summary of available outcomes for cerebral palsy

Cerebral palsy
Study Type Outcome Data l# of studies
Exposure Pre/perinatal acquired CP Adjusted ORs* 1 confirmed unquantified
All CP types Unadjusted ORs 1 confirmed unquantified

*adjusted for term births, Aboriginal status (outcome here non-Aboriginal only), appropriate fetal growth, ilicit drug use. Other
potential confounders examined and not found to be influence results: marital status, parity, SES, pregnancy complications, smoking.

GRADE ratings for cerebral palsy

Certainty assessment Ne of patients Effect Certainty
Ne of Risk of Inconsistency Indirectness Imprecision  Other PAE Control Relative Absolute
studies bias (95% (95% Cl)
cl)
EXPOSURE STUDIES
Pre/perinatal acquired CP
Confirmed unquantified
1 serious? not serious not serious serious® none | 13,807 40,148 aOR - o000
3.32 Low
(1.30to
8.48)
All CP types
Confirmed unquantified
1 serious® not serious not serious not serious none | 13,969 40,302 OR 1.78 - Y1310
(1.28 to Moderate
2.46)

Notes: Cl: confidence interval; MD: mean difference; OR: odds ratio

Explanations: a) >50% of studies were rated as moderate or high risk of bias; b) High heterogeneity (12 >50% and significant chi-square
for heterogeneity); c) >50% of studies had a sample not representative of the Australian populations; d) 95% ClI for overall estimate
crossed the line of no effect; e) cwide 95%; f) optimal information size criteria were not met.

Additional Note: Both O’Leary 2012 and O’Leary 2020 used an ICD-9/10 diagnosis as the inclusion criteria for their exposure group,
therefore the control group may include women who drank to a lesser extent in pregnancy. We chose to report these studies as
these were the only studies found examining PAE and cerebral palsy.

Meta-analyses for cerebral palsy
Exposure studies

Cerebral Palsy Diagnosis
ICD Alcohol Disorder Diagnosis and Cerebral Palsy Incidence (2 studies)

Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% Cl A
3.1.1 Any Cerebral Palsy
O'Leary et al 2020 0.a8755 01647 758% 1.78[1.28, 2.46] | @
Subtotal (95% CI) 75.8% 1.78 [1.28, 2.46] »
Heterogeneity: Mot applicable
Testfor overall effect £=3.47 (P = 0.000%)
3.1.2 Pre/Perinatally Acquired Cerebral Palsy
O'Learyetal 2012 1.2 04784 2423% 3.321[1.30, 8.48] — ®
Subtotal (95% CI) 24.2% 3.32 [1.30, 8.48] B
Heterogeneity: Mot applicable
Test for averall effect £=2.51 (P = 0.01)
Total (95% CI) 100.0% 2.07 [1.22, 3.49] -
Heterogeneity; Tau’:l 007 Chif=1.82,di=1 (P=02%;F=34% 'EI.EI1 Df1 1-0 1DD'
Testfor averall effect £= 272 (P =0.007) Control ICD Diagnosis

Testfar subgroup differences: Chit=142, df =1 (P=022, F=34 3%

Risk of bias legend
(A) Overall RoB



Summary of available outcomes for visual impairment

Visual Impairment
Study Type Outcome Data l#t of studies
Exposure Severe visual acuity (0.1 to < |Frequency 1 study: Very Heavy PAE
0.5)
lAbnormal visual abilities? Frequency 1 study: Light, Moderate,
Heavy PAE
Diagnosed Visual acuity £ 0.2 Frequency 1 study: FAS

@ not defined

GRADE ratings for visual impairment

Certainty assessment Ne of patients Effect Certainty
Ne of Risk of Inconsistency Indirectness Imprecision PAE Control Relative  Absolute
studies bias (95% (95% Cl)
)
EXPOSURE STUDIES
Frequency of Severe Visual Acuity (0.1 to <0.5)
Very Heavy PAE
1 serious? not serious serious® very none 43 55 OR 1.29 - o000
seriousd-ef (0.08 to Very Low
21.16)
Frequency of Abnormal Visual Abilities
Light PAE
1 serious? not serious not serious seriousdf none | 18/675 | 19/758 OR 1.07 - Y 1010)
(0.55to Low
2.05)
Moderate PAE
1 serious? not serious not serious very none | 8/175 | 19/758 | OR1.86 - o000
seriousdef (0.80to Very Low
4.33)
Heavy PAE
1 serious? not serious not serious very none 2/20 19/758 | OR4.32 - o000
seriousdef (0.94 to Very Low
19.96)
DIAGNOSED STUDIES
Frequency of Visual Acuity (<2.0)
FAS
1 serious® | not serious not serious very - 4/30 0/22 OR 7.64 - 100]0)
serious?ef (0.39to Very Low
149.74)

Notes: Cl: confidence interval; MD: mean difference; OR: odds ratio

Explanations: a) >50% of studies were rated as moderate or high risk of bias; b) High heterogeneity (12 >50% and significant chi-square
for heterogeneity); c) >50% of studies had a sample not representative of the Australian populations; d) 95% Cl for overall estimate
crossed the line of no effect; e) wide 95% Cl for overall estimate; f) optimal information size criteria were not met.



Meta-analyses for visual impairment
Exposure studies

Visual Acuity (Frequency/OR)
Frequency of Severe Acuity (0.1 to <0.5) and Very Heavy PAE (OR) (1 study)

Very Heavy PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Flangian et al 2008 (4-9yrs) 1 43 1 585 100.0% 1.29[0.08, 21.16] ?
Total (95% CI) 43 55 100.0%  1.29[0.08, 21.16]
Total events 1 1
Heterogeneity: Mot applicahle 'D.D1 D|1 1| 1-0 1DD'

Testfor overall effect 2= 018 (F = 0.86) ’ Control Very Heavy PAE

Risk of bias legend
(A) Overall RoB

Abnormal Visual Abilities (Frequency/OR)
Frequency of Abnormal Visual Abilities and Light PAE (OR) (1 study)

Light PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Falgreen Erikson 2012 (5.2yrs) 18 B7S 19 758 100.0% 1.07 [0.55, 2.05] ®
Total (95% CI) 675 758 100.0% 1.07 [0.55, 2.05]
Total events 18 19
Heterogeneity: Mot applicable I t T t {
Testfor overall effect, 2= 019 (F = 0.85) 0.001 (3061ntrol1 Ligh1t?:'AE 1000

Risk of bias legend
(A) Overall RoB

Frequency of Abnormal Visual Abilities and Moderate PAE (OR) (1 study)

Moderate PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Falgreen Erikson 2012 (5.2yrs) 3 174 19 758 100.0% 1.86 [0.80, 4.33] ".— [ ]
Total (95% CI) 175 758 100.0% 1.86 [0.80, 4.33] g
Total events a 14
Heterageneity: Mot applicable f f f {
Testfor overall effect Z=145(FP=0.15) 0.0 D'1Comro| Moder;tg F'AE1 oo

Risk of bias legend
(A) Overall RoB

Frequency of Abnormal Visual Abilities and Heavy PAE (OR) (1 study)

Heavy PAE Control Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Falgreen Erikson 2012 {5.2yrs) 2 20 189 758 100.0% 4.32[0.94, 19.56] —.— ®
Total (95% CI) 20 758 100.0%  4.32[0.94, 19.96] o
Total evants 2 14
Heterogeneity: Mot applicable f t t {

o B 001 o4 10 100
Testfar overall effect: Z=1.87 (P = 0.06) Control  Heavy PAE

Risk of bias legend
(A) Overall RoB

Diagnosed studies

Visual Acuity (Frequency/OR)
Frequency of Severe Acuity (<0.2) and FAS (OR) (1 study)

FAS Control (Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI A
Stromland 1985 (Byrs) 4 30 0 22 1000% 7.64[0.39,14974] | ®
Total (95% CI) 30 22 100.0% 7.64 [0.39, 149.74] "*"
Total events 4 0
Heterogeneity, Mot applicable I ! ! {
Testfor overall effect Z=1.34 (P=0.18) 0.001 ggntrol F.&S1 0 1000

Risk of bias legend
(A) Overall RoB



Summary of available outcomes for hearing loss

Hearing loss
Study Type Outcome Data l#t of studies
Exposure IAbnormal hearing abilities®  [Frequency 1 study: 1 Light, Moderate,
Heavy PAE
Hearing impairment® Adjusted ORs¢ 1 study: Any PAE

? not defined

® defined as children receiving medical treatment for hearing impairment congenital or definitive cases of hearing
impairment

¢adjusted for child sex, birth order, birth weight, history of otitis media, mothers age at pregnancy, familial history of
hearing impairment, prenatal smoking

GRADE ratings for hearing loss

Certainty assessment Ne of patients ‘ Effect Certainty
Ne of Risk of Inconsistency | Indirectness Imprecision PAE Control ‘ Relative Absolute
studies bias (95% ClI) (95% ClI)
EXPOSURE STUDIES
Frequency of abnormal hearing abilities
Light
1 serious? not serious not seriousf none | 40/675 | 28/785 OR 1.7 - 1 1010)
serious (1.04 to Low
2.79)
Moderate
1 serious? | notserious | notserious | serious®® | none | 7/175 | 28/785 OR1.13 - 21210]@)
(0.48 to Low
2.26)
Heavy
1 serious® | notserious | notserious very none | 3/20 | 28/785 OR 4.77 - o000
serious®ef (1.32to Very Low
17.23)
Hearing impairment (aOR)
Any PAE
1 serious® | notserious serious® serious®¢ [ none 10,562 aOR 1.49 - o000
(0.75to Very Low
2.96)

Notes: Cl: confidence interval; MD: mean difference; OR: odds ratio; aOR: adjusted odds ratio

Explanations: a) >50% of studies were rated as moderate or high risk of bias; b) High heterogeneity (1> >50% and
significant chi-square for heterogeneity); c) >50% of studies had a sample not representative of the Australian
populations; d) 95% Cl for overall estimate crossed the line of no effect; e) Wide 95% Cl; f) optimal information size
criteria were not met.



Meta-analyses for hearing loss
Exposure studies

Abnormal Hearing Ability (Frequency/OR)
Frequency of Abnormal Hearing Abilities and Light PAE (OR) (1 study)

Light PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Falgreen Erikson 2012 {5.2yrs) 40 675 28 Y85 100.0% 1.701[1.04,2.749] @
Total (95% CI) 675 785 100.0% 1.70 [1.04, 2.79]
Total events 40 28
Heterogeneity: Mot appllcable 'D.DE|1 Df1 1| 1-0 1E|DD'
Test for overall effect. 2= 211 (P =0.03) Control  Light PAE

Risk of bias legend
(A) Overall RoB

Frequency of Abnormal Hearing Abilities and Moderate PAE (OR) (1 study)

Moderate PAE Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events  Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI A
Falgreen Erikson 2012 {5.2yrs) 7 174 28 F85 100.0% 1.13[0.48, 2.64] ®
Total (95% CI) 175 785 100.0% 1.13 [0.48, 2.62]
Total events ¥ 28
Heterogeneity: Mot applicable f t T f i
Test for overall effect Z=028(P=0.78) 0.001 g61ntrol1 Modla?ate F._;EDDU

Risk of bias legend
(A) Overall RoB

Frequency of Abnormal Hearing Abilities and Heavy PAE (OR) (1 study)

Heavy PAE Control Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% ClI A
Falgreen Erikson 2012 (5.2yrs) 3 20 28 785 1000% 477 [1.32,17.23] _._ ®
Total (95% CI) 20 785 100.0%  4.07[1.32,17.23] -
Total events 3 28
Heterogeneity: Mot applicahble I } } |

o _ 0.001 01 10 1000
Testfor overall effect Z= 239 (F=0.02) Contral Heavy PAE

Risk of bias legend
(A) Overall RoB

Hearing Impairment (OR)
Odds of Hearing Impairment and Any PAE (OR) (1 study)

Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl A
Yoshida et al 2018 (3yrs) 0.3988 0.3502 100.0% 1.49[0.75, 2.96] [ ]
Total {95% CI) 100.0% 1.49 [0.75, 2.96]
Heterogeneity, Mot applicable F f T f i
o _ 0.001 01 1 10 1000
Testfor overall effect: =114 (P=0.24) Control Any PAE

Risk of bias legend
(A) Overall RoB
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