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We have carefully read the letter of Sagi-Dain et al.1 entitled: 
‘Methodological drawbacks in the alleged association between foe

tal sonographic anomalies and autism’ that severely criticized our 

recent publication in Brain. First, we believe that the language 

used by the authors is offensive and uncalled for. Scientists should 

be able to have discussions and raise concerns about methodology 

without using terms such as ‘astonishment’ and ‘unfounded allega

tions’. It is also fine for scientists to disagree about methodological 

issues, respectfully.
To the point, the concerns raised by Sagi-Dain et al. are either in

correct or trivial and have already been addressed in the original 

publication. In fact, we are confident that our paper would not 

have been published in Brain if these concerns had merit. Below 

are listed the concerns of Sagi-Dain et al., each followed by our 

response: 

(i) Sagi-Dain et al. state that: ‘The most prominent shortcoming of the study 

is the striking absence of any description of the methodology and ration

ale for the selection of the 229 controls from the general population.’

This is simply not true. In the study design section, we clearly indicate 

that the typically developing (TDP) controls ‘were matched to cases by 

year of birth, sex (male/female) and ethnicity (Jewish/Bedouin)’, as re

quired by the STROBE guidelines for case-control studies.2

(ii) Sagi-Dain et al. suggest that ‘the disparity between numerous significant 

differences in the rates of specific sonographic anomalies in children 

with ASD compared to general population cohort, to the prominent 

lack of such differences between children with ASD to neurotypical sib

lings, except echogenic intracardiac foci (EIF)’ is indicative of the lack of 

association of these anomalies with ASD.

This is also not true. Figures 2 and 3 in the paper clearly demonstrate 

significant differences in the prevalence of several sonographic anomal

ies between the ASD children and their typically developing siblings. The 

fact that differences were smaller in magnitude relative to the differences 

between ASD children and typically developing children in the general 

population is expected because of their shared genetic and familial fac

tors, as previously described.3 The comparison between the ASD and 

TDS groups in our study allowed us to account for such genetic and famil

ial factors in our analyses. The results clearly show that fetuses in the 

ASD group had significantly higher rates of foetal anomalies than their 

unaffected siblings and that these differences were consistent across dif

ferent organs.

The fact that the rates of some of the study’s sonographic anomalies 

were significantly higher in the ASD group compared to both the TDS 

and TDP groups while others did not, allowed us to highlight the sono

graphic anomalies that are more strongly related to ASD. This was pre

cisely the point of performing the study with the two distinct control 

groups.

(iii) Sagi-Dain et al. further suggest that the differences deriving from the 

‘much lower rates of several sonographic anomalies’ in the general popu

lation cohort, ‘including EIF (0.4% versus ∼5% in previous reports ... as well 

as choroid plexus cysts (0.5% in the current analysis versus 1–2.5% ac

cording to formerly published studies)’4,5 point to a selection bias of the 

TDP group.

This statement is misleading. There is heterogeneity in findings of 

sonographic anomalies in the general population. Sagi-Dain et 

al. highlighted specific studies that support their claims but unfortunate

ly do not provide a fair description of this heterogeneity. For example, a 

study performed in the Israeli population (the most relevant population 

to our study), reported that EIF is present in only 0.17% of prenatal ultra

sound scans6 while another study reported a prevalence of 0.47%.7 In 

addition, a study that examined choroid plexus cysts in multiple unse

lected populations reported rates of choroid plexus cysts between 0.18– 

3.5%.8 Regardless, the heterogeneity in the general population is precise

ly why it was important to include the ASD siblings group and focus on 

differences that were apparent both in comparisons with the general 

population and with the ASD siblings.
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(iv) Sagi-Dain et al. state that ‘it is surprising that the authors did not expand 

the control population to at least 1:4 ratio’.

Our study involved a thorough exploration of the prenatal ultrason

ography records of over 650 children and is the largest and most compre

hensive study of this kind to date. It is of course always useful to enlarge 

samples—we implore Sagi-Dain et al. to perform a follow-up study at the 

extent that they describe.

(v) Sagi-Dain et al. write that ‘Additional sources of bias include inadequate 

description of several sonographic anomalies. For instance, the degree 

of renal pelvic dilatation can be mild, constituting a soft marker with lit

tle risk for chromosomal anomalies, or hydronephrosis, defined as renal 

pelvis of over 1 cm and considered a major sonographic anomaly’.

We thank Sagi-Dain et al. for this important comment. It motivated 

us to revisit our data and to stratify all ultrasonography findings into 

‘structural anomalies’ and ‘soft markers’, according to the guidelines is

sued by the Diagnostic Imaging and Genetic Committees of the Society 

of Obstetricians and Gynaecologists of Canada.9 A comparison of these 

ultrasonography findings between the study groups is presented in 

Table 1 and shows that the rates of both soft markers and structural 

anomalies are significantly higher in ASD cases compared to the TDS 

and TDP groups [adjusted odds ratio (aOR) = 1.98, 95% confidence inter

val (CI) = 1.12–3.49, and aOR = 3.06, 95%CI = 1.77–5.29, respectively, for 

soft markers and aOR = 2.99, 95%CI = 1.19–7.51, and aOR = 5.50, 95%CI = 
1.90–15.96, respectively, for structural anomalies], thus further strength

ening the conclusions of our study.

(vi) ‘Less crucial yet important drawback of the study is inadequate addressing 

of potential confounders. Notably, presence of chromosomal and micro

array anomalies in cases could explain both the sonographic anomalies 

as well as the ASD itself. Was abnormal maternal serum screening present?’

We agree that genetic factors may underlie both ASD and the ultrasonog

raphy findings associated with it, as is clearly mentioned in our ‘Discussion’ 

section. Nevertheless, the goal of our study was to examine whether the ul

trasoud findings in the foetal anatomy survey that are used as prenatal mar

kers for a range of genetic disorders are also associated with the risk of ASD. 

Obviously, if genetic findings were available for these fetuses, ultrasound 

screening would not be required. We did, however, adjust for multiple other 

sociodemographic and familial factors in the matching of the ASD cases to 

the two control groups and in our multivariate logistic regression analyses. 

Furthermore, we acknowledge that despite all these adjustment efforts, 

‘the associations between foetal anomalies and ASD found in our study 

could still be confounded by other unmeasured variables’, as was indeed 

mentioned in our ’Discussion’ section.

(vii) The authors boldly state that sonographic anomalies associated with ASD 

"could form the basis of new prenatal screening approaches for ASD" 

which "will reveal foetuses at risk to develop ASD". However, performance 

of a case-controlled study does not allow calculation of positive predictive 

value for ASD’.

This statement is cited from the ’Discussion’ section of our paper and 

suggests that the findings of our study ‘could’ (a word that is used to make 

suggestions and requests) form the basis of new prenatal screening ap

proaches for ASD. Obviously, our findings should be confirmed in additional 

studies to further assess their clinical implications as ultrasonography mar

kers for ASD risk.

(viii) ‘Finally, with the publication of these unfounded allegations, health pro

fessionals may be charged with malpractice if they do not inform preg

nant patients about these the alleged claims pointing to an increased 

risk for ASD with specific sonographic findings. This would have severe 

medico-legal implications.’

Our manuscript is a research article and is not written as guidelines 

for health professionals; thus it should not be treated as such. If such 

medico-legal concerns were guiding publication of scientific research, 

the majority of epidomiological studies would cease to exist.

(ix) ‘It is of note that we have approached the authors, prior to publication, 

outlining our serious reservations and concerns and urging them to 

amend the manuscript according to the abovementioned points. 

Regretfully, we failed to convince them of the above.’

Indeed, Sagi-Dain et al. contacted us, but did it after the paper was pub

lished in its pre-printed form, when no major ammendments in the text 

can be made. Nevertheless, we offered them to revoke their letter and alter

natively, to publish a correction to the paper that would address their medico- 

legal concerns as described above. Regretfully, they refused to this offer.

In summary, we welcome respectful scientific discussion and 
critiques of methodology and interpretation. We hope that our re
sponse clarifies issues that may have been misunderstood, and be
lieve that it further supports the findings and conclusions of our 
original manuscript.
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Table 1 Ultrasonographic findings during prenatal anatomy survey

Variable Groupa No. of foetuses (%) Adjusted odds ratio 95% CI P-value
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