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Abstract

Scientific Background: Prenatal genomic tests increase diagnostic rates, but can also identify
variants with uncertain implications. Information about views, motivations and choices of
providers and users of these tests is limited.

Objectives: We built a comprehensive picture of perspectives of women and healthcare-
professionals (HCPs) related to chromosomal-microarray-analysis (CMA) in pregnancy.
Findings were used to develop a web-based tool for women/parents to improve preparation for
genomic tests.

Methodology:

A. In-depth interviews were conducted with 1) HCPs involved in prenatal genomic testing;
and 2) women who underwent prenatal CMA testing, for a range of indications, and
received uncertain results. Data were analyzed using Grounded Theory approach.

B. Questionnaires were administered to post-partum women prior to discharge in three
major hospitals in Israel.

C. A database of CMA results was assembled and data from the Hadassah genetic unit
and the obstetric departments’ electronic records was linked.

Findings:

A. Four main aspects emerged from preliminary analysis of interviews: 1) Limited
understanding of the test’s potential findings; 2) Long-term concern for child’s health; 3)
Varied impact of uncertain results on subsequent reproductive choices; and 4) Factors
influencing test result disclosure.

B. Among postpartum women, religious observance, education level and concern for
newborn’s health were significantly associated with the approach towards seeking
genetic knowledge.

C. Inatotal of over 5000 CMA prenatal samples, over 60,000 copy number variants were
identified and aggregated into 260 recurrent regions.

D. We have developed a web-based preparation tool for women/parents undergoing
genomic tests in pregnancy.

Conclusions: Although potential users generally understand the complexity of genomic findings,
actual users report poor pre-test understanding. HCPs share the view that current practice does
not provide sufficient preparation for women/couples.

Policgdmplications/Recommendations: 7 6.0n 091V

Given the complexity of the genomic information we recommend augmenting standard practice
with pre-test explanatory tools, provided sufficient time prior to testing. Additionally, a uniform
disclosure policy amongst all laboratories and genetics centers in Israel should be
implemented, grounded in guidelines issued by the Israeli Association of Genetics.
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Section 5: Comprehensive scientific report - English

1. Scientific background

With the increased availability of rapid and inexpensive technologies, genetic
testing is shifting from a targeted approach, whereby specific genes are analyzed
based on particular symptoms or family histories, to analyzing the entire genome
[1]. For example, the karyotype test (examination of stained chromosomes under
the microscope) has been largely replaced by chromosomal microarray analysis
(CMA) in pregnancies with structural anomalies.(1,2) CMA allows the identification
of small gains and losses of genetic material (hereafter: microduplications and
microdeletions), not detected by conventional karyotyping.

Implementation of CMA for prenatal testing is debated and no international
consensus has been reached. On the one hand, detection rates of CMA are higher
than karyotyping [3], and the turnaround time is shorter. On the other hand, the
higher resolution in which the genome is examined in CMA and as a results the vast
genetic data this technology produces means that chances are higher to identify: (1)
variants with uncertain clinical significance (VUS) (e.g. microdeletions and/or
duplications which include genes with incomplete penetrance, or unknown function)
[3-6]; (2) adult-onset conditions (e.g. deletion of a cancer susceptibility gene) [7];
and (3) a deletion of a gene associated with an autosomal-recessive disease,
meaning that the future child will be affected if a mutation exists on the other copy
of the gene.

The possible findings generated by CMA raise ethical as well as practical questions.
These include: (1) to whom should testing be offered (e.g. only in pregnancies
where ultrasound anomalies are identified, or to all women undergoing invasive
tests?); (2) what resolution should be used (to balance improved diagnostic yield
with increased frequency of uninterpretable variants); (3) which findings should be
disclosed? (e.g. only those with clear pathogenicity, or also uncertain results;
childhood-onset conditions only or also adult-onset ones?); (4) should
women/parents be given a choice as to what type of results they wish to receive?
Different models have been proposed world-wide to maximize the benefits of
prenatal CMA whilst addressing concerns regarding results with uncertain
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prognoses, adult-onset and autosomal-recessive conditions. In most centers,
testing is recommended only in pregnancies with fetal abnormalities detected on
ultrasound [1,2], although application to all those having invasive testing has also
been suggested [8]. In order to reduce ambiguous findings, some laboratories are
limiting the diagnostic potential of the test by using a targeted platform, by which
only large deletions/duplications are detected (similar to those identified by
conventional karyotyping) and smaller deletions/duplications in specific areas of the
genome, known to be pathogenic (for example in [9]). Alternatively, other
laboratories are using higher resolution, prioritizing detection of all
deletions/duplications of potential clinical significance over issues associated with
VUS [10].

In Israel, as of May 2012, the Ministry of Health covers CMA testing in pregnancies
with fetal anomalies or uncertain results identified in karyotyping. Recently, CMA
has been recommended by the Israeli Ministry of Health Practices as the first-line
test to women undergoing invasive prenatal diagnosis (mainly chorionic-villus-
sampling and amniocentesis) for all other reasons.

Empirical data on healthcare professionals’ (HCPs) and parents' experience with
prenatal CMA, and views on questions around what findings should be disclosed,
when, and who decides, are scarce. This is in part due to the as yet limited use of
this technology in the prenatal setting. Focusing on the disclosure of uncertain
results in pregnancy, Bernhardt et al [11] explored the experiences of genetic
counsellors in the US. Using in-depth interviews and a survey, they demonstrated
that about 40% of respondents (especially those with limited experience in providing
and interpreting CMA results) felt uncomfortable providing counselling regarding
VUS. Counsellors expressed an interest in additional education regarding VUS. In a
survey distributed to genetic counsellors in the US and Canada, Mikhaelian et al
[12] found that most genetic counsellors considered CMA to be useful and that it
should be offered in pregnancy. The two main difficulties associated with testing
were found to be: (1) difficulty in interpreting uncertain results, and (2) termination of
pregnancies based on uncertain results.

As for women’s/parents’ experience with prenatal CMA, Hillman et al [13] and
Bernhardt et al [14] have demonstrated that the majority of women undergoing CMA

did not recall being told, pre-testing, about the possibility of finding VUS. They also
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showed that some women given uncertain CMA results continued to worry after
delivery and had regrets about having the test. Very limited data exist on parents’
preferences regarding the disclosure of adult-onset conditions in pregnancy.
Srebniak et al [15] showed that about 55% of parents undergoing prenatal CMA
testing wanted to be informed of adult-onset conditions. A distinction has not been
made between manageable and non-manageable conditions. As prenatal CMA
testing is not widely used in the world, especially not in 'low-risk’ pregnancies (i.e.
pregnancies without structural anomalies and/or increased nuchal translucency),
information is lacking about women’s motivation to undergo genomic tests in
pregnancy, and the outcome of pregnancies in which uncertain results are
identified.

2. Research objectives

The overarching goal of the study was to improve the quality of practices and
services related to the utilization of genomic technologies in pregnancy in Israel.
The study was designed to first assess and build a comprehensive picture of
current practices and perspectives of women and healthcare-professionals on CMA
testing in pregnancy; specifically of the process of preparing women/parents for the
potential findings from such tests, decisions around which findings are sought for
and disclosed, and women’s choices following the test’s results. Findings from the
first stage were then used to develop web-based parental aids for women/parents
to improve preparation for potential findings from prenatal genomic tests.

Specific objectives:

Stage |:

1. Explore and analyze the experience and views of healthcare-professionals

(HCPs) involved in the process of CMA testing as well as of women who
underwent prenatal CMA.

2. Evaluate the views of women of child-bearing age in the general population on
prenatal genomic testing, and identify factors related to these views.

3. Assemble and characterize a genomic database of all CMA results in
Hadassah, and examine associations between test indication and results with

pregnancy outcomes.
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Stage |I: using the findings in Stage |, to develop web-based pre-test aids for
women/parents to improve preparation for potential findings from genomic tests in

pregnancy.

3. Methodology

1. Experience and views of HCPs and women who underwent prenatal
CMA - Women who underwent CMA at Hadassah Medical Center between
2015-2017, for a range of indications, and received results of VUS and/or SL
were invited to take part in the study. HCPs involved in the referral,
counseling and analysis for prenatal genomic testing, from genetic centers
and gynecological departments and clinics across Israel were also invited.
Semi-structured in-depth interviews were carried out with women and HCPs.
Interview guides were developed for the two types of interviewees and were
piloted and revised accordingly (Appendix 1 and 2). Interviews were
transcribed verbatim and analyzed using Grounded-Theory approach.

2. Views of women after delivery on prenatal genomic testing and factors
related with these views - A questionnaire was specifically developed for
this study. The questionnaire includes 30 multiple-choice questions
(Appendix 3). The validated Kessler Psychological Distress Scale K6 was
integrated into the questionnaire. The anonymized questionnaire was
administered to postpartum women in 3 hospitals - Hadassah Ein Kerem,
Hadassah Mount Scopus and Rabin Medical Center. Questionnaires were
piloted and test-retest reliability was evaluated and yielded high agreement.
Descriptive statistics were used to present research population (e.g. age,
educational attainment, level of religious observance). Multivariable analyses
to determine the independent predictors of women’s attitudes towards
receiving genetic information in pregnancy were undertaken using logistic
regression. The associations between women’s socioeconomic, obstetric,
medical and psychological characteristics and interest in receiving genetic
information in pregnancy were examined and adjusted for socioeconomic
factors. Likewise, the effects of severity, treatment availability and

penetrance of different types of genetic conditions on women’s responses

2017 16 6.0n ooI10



No. of research proposal

2015/82/x

were tested. Descriptive statistics and logistic regression were used to
examine women’s opinions about who should decide what genetic results
should be provided in pregnancy and which women’s characteristics
predicted their responses. Data were analyzed using the IBM SPSS 23
statistical software.

3. Assemble and characterize a genomic database of CMA results and
examine associations between test indication and results with pregnancy
outcomes - We collected data from all invasive prenatal procedures performed
between January 2015 and December 2018, using genomic array platform
Affymetrix® CytoScan 750K. CNVs spanning less than 10 kb and trisomies 13, 18
and 21 were ignored. For the remaining CNVs the following information was
obtained: prenatal sample number, chromosome number, start and stop position of
the CNV (hgl9), size of the CNV and copy number (i.e 0 for homozygous deletion,
1 for heterozygous deletion, 3 for heterozygous duplication and 4 for homozygous
duplication). Using MATLAB, we scanned the chromosomes and counted the
number of CNVs for each base pair. Base pairs with at least 30 CNVs were then
aggregated into CNV regions (CNVRs). A Python script was developed in order to
characterize all CNVs and CNVRs. Each CNV has a unique identifier and is
characterized by chromosome number, start and stop position, size, copy number
and the CNVR it belongs to (if it does). Each CNVR has a unique identifier and is
characterized by chromosome number, start and stop position and number of CNVs
that are included within it, according to their copy number. For this project we
established a collaboration with Prof. Ron Unger’s lab in Bar llan University.

To examine associations between prenatal CMA test indication and results with
pregnancy outcomes, a database was constructed linking data from Hadassah
cytogenetic lab and the electronic records of the obstetric departments. The lab
provided information on test indication, demographic data and the reported CMA
results of every women who underwent prenatal diagnosis between November
2013 and January 2018. Descriptive statistics (i.e. proportions) were used to
describe study population and prevalence of pathogenic, VUS and benign results
per indication. The Hadassah electronic medical database was used to obtain

information about pregnancy outcomes of women from this cohort who gave birth at
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Hadassah. The data includes biometric parameters, Apgar scores and information
on perinatal complications. Logistic and linear regression models will be used to
examine associations of test indication and pregnancy outcomes, adjusting for
potential confounders, and to examine associations between specific CNVRs and

pregnancy outcomes.

4. Findings

1. Experience and views of HCPs and women who underwent prenatal CMA -
Four major aspects emerged from preliminary data based on 30 interviews that

were analyzed to date:

A. Limited pre-test understanding of the test’s potential findings - The vast

majority of women stated that they were not aware of the possibility of
receiving uncertain results, despite having face-to-face counseling, and in
this sense their choice to undergo prenatal test was not entirely informed.
Women felt that pre-test understanding of the possibility of uncertain findings
could have reduced their anxiety upon receiving such results. HCPs recalled
a routine discussion of the possibility of uncertain findings with all
women/couples. However, they felt that this information is highly complex for
most counselees, especially given the limited timeframe and the stressful
situation. Women and HCPs alike feel that when the pre-test counseling and
the invasive procedure are carried-out on the same day, women/couples are
mainly concerned by the procedure itself and cannot fully internalize the

information.

B. Long-term concern for child’s health - Women reported concern about

their child’s development, even after a seemingly healthy child was born,
bearing in mind that a problem could emerge later in life. “When he was born
| was hysterical. He smiled all the time, and | was afraid. | was constantly
looking at him. | was more anxious than with my two daughters” (indication
for prenatal diagnosis: elevated risk for Down syndrome in first trimester

screening).
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Several women stated that they repeatedly attributed any medical issue that
arose to the CMA test result.

HCPs, from their point of view are well aware of the anxiety caused by VUS
and SL disclosure during pregnancy and after birth. “I/f you receive a VUS,
you are not just going to be stressed until you give birth, you are going to be

stressed until the child is 18”. (Senior genetic counselor)

C. Varied impact of uncertain results on subsequent reproductive choices -

Some women expressed regret about performing CMA test because of the
uncertainty of results and related anxiety and therefore declared they will
avoid this test in their subsequent pregnancies. On the other hand, some
participants wished to undergo CMA in future pregnancies as they perceived
any genetic information to be of benefit. Few participants were indecisive

regarding CMA tests in their next pregnancies.

D. Factors influencing the disclosure of test results - The majority of HCPs

supported full-disclosure of uncertain results under the view that providing
this information allows women/parents to make informed choices regarding

the pregnancy's future.

HCPs pointed that with time and accumulated experience they feel more
comfortable with disclosing uncertain results, and that they have developed a
counseling strategy that reduces parental anxiety. “When we first started to
offer CMA, had we received results with SL we were stressed. But now we
know that these SLs are common, and our attitude has changed. We know
how to tell patients about it without causing them anxiety” (Senior genetic

counselor).

Non-disclosure is perceived by HCPs as paternalistic, and as not conforming
to Israeli norms, where couples generally seek to avoid any risks for their
future child. “In Israel a 10% risk is considered significant, it is not perceived

as low risk. I think this is the reason we report SL" (Medical geneticist).

The minority of HCPs believe that low-penetrance SL should not be reported,

as they cause anxiety and unjustified pregnancy terminations. Nevertheless,
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they do report SL because of their fear of medical malpractice suits if a child
is subsequently diagnosed with neurodevelopmental problems. Interviewees
largely oppose parental-choice in disclosure of genomic information due to

its complexity.

When asked about disclosure of adult-onset conditions in pregnancy, all
HCPs agreed that these findings should be reported, especially because of

their possible implications on parental health.

These results were submitted as an abstract to the 7th International

Jerusalem Conference of Health Policy 2019.

2. Views of women after delivery on prenatal genomic testing and factors
related with these views - Post-partum interviews with approximately 950 women,
using a multiple-choice questionnaire, were conducted in maternity wards.

Response rate was high, estimated at 76.4%.

Preliminary analyses were conducted in 750 of these women. Selected

characteristic of these women are presented in the Table below:

Education and religiosity levels of study participants (N=750)

N %

Education level

Secondary school 312 42

Higher Education 430 57

Other 10 1
Level of religious observance

Secular 174 23

Traditional 130 17

Orthodox 196 26

Ultra-orthodox 250 34
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Women’s responses clearly differed based on severity, treatment availability and
penetrance of conditions. For example, 69.1% of women reported an interest in
receiving genetic information on severe congenital diseases; compared to only
33.1% when treatment is unavailable; 65.1% expressed interest in receiving
information when risk for autism spectrum disorders (ASD) was 40% as opposed to
only 40.5% when ASD risk was 10%. Detailed information is presented in Table

below:

Attitudes towards receiving genetic results in pregnancy: effects of severity,
treatment availability and penetrance

“Imagine that during pregnancy a woman is able to choose which genetic information
she would like to receive about her fetus. Please rate your agreement with women’s
choice of receiving genetic information on the following types of conditions”:

Type of condition (severity and treatability)

agree do not agree undecided

Severe Congenital 69.1% 27% 3.8%
disorders

Autism spectrum disorder | 68.5% 29.4% 2.1%
(ASD)

Treatable adult-onset 61.3% 36.2% 2.5%
disorders

Non-treatable adult-onset | 33.1% 63.1% 3.8%
disorders

“Advanced genetic testing occasionally identifies genetic changes that are associated
with increased risk for a condition such as Autism. Following are three risk levels for
Autism in the fetus. For each level please state your attitude towards proving genetic
results to parents”:

Level of risk of ASD (penetrance)

provide results | do not provide | undecided
results
10% 40.5% 50.1% 9.5%
20% 51.4% 38.7% 9.9%
40% 65.1% 26.8% 8.1%
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Psycho-social factors, such as educational attainment, level of religious
observance, and degree of concern for newborn’s health, were independently and
significantly associated with responses. Specifically, women with an academic
degree (compared with those who do not) and women reporting high concern for
newborn’s health (compared with those reporting moderate or no concern) were
approximately twice more likely to report interest in receiving results on severe
congenital conditions and ASD, but were not more likely to request results on non-
treatable adult-onset diseases. Ultra-orthodox religious observance (compared with
all other levels of observance) was related to a substantially reduced interest in

receiving genetic results in general.

Associations of psycho-social factors with interest in receiving genetic results in
pregnancy*
Would like to Would like to Would like to
receive results receive results on | receive results on
on severe ASD non-treatable
congenital adult-onset
diseases diseases
Odds P-value | Odds P-value | Odds P-value
ratio ratio ratio
Academic degree 2.13 <0.001 1.73 0.007 0.90 0.549
Ultra-orthodox 0.12 <0.001 0.12 <0.001 0.25 <0.001
religious
observance
High concern for 1.79 <0.003 2.03 <0.001 1.28 0.151
newborn

“Multivariable logistic regression models further adjusted for the women’s age and
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number of children

When asked who should decide what genetic results should be provided in
pregnancy, 73% of participants thought that parents should be able to decide what

results to receive.

In sum, these preliminary findings suggest that women recently giving birth in Israel
are generally interested in receiving information in pregnancy on a range of genetic
conditions, yet responses differ by characteristics of the condition and the
respondent. Participants support autonomy of parents in deciding what information
they should receive.

These findings were presented at the 13th Israel conference of Health Policy (2018)
and in the 2018 annual conference of the European Society of Human Genetics.

3. Assemble and characterize a genomic database of CMA results - A total of
61,080 autosomal CNVs were found in 5,195 prenatal CMA samples from January
2015 until December 2018 (amniocentesis and chorionic villus sampling). Of these
4,240 (6.94%) are homozygous deletions, 38,701 (63.36%) are heterozygous
deletions, 8,219 (13.46%) are heterozygous duplications and 9,920 (16.24%) are

homozygous duplications (Figure below)
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Mean size of CNVs is 152Kb and the median size is 36Kb. Recurrent CNVs were
aggregated into 260 CNVRs. Mean size of CNVRs is 111Kb and median size is
34Kb. 6,970 prenatal tests were done in Hadassah between November 2013 and
January 2018. Data from the genetic lab were recently linked to the electronic
records of the obstetrics departments. The resulting database contains 2069
women who underwent CMA test and gave birth at Hadassah, and detailed
information on their pregnancy outcome. Analysis of this extensive database is

underway.

4. Development of a web-based pre-test preparation tool - Based on the above
findings we have developed a tool that will be soon applied in the clinical setting of
prenatal testing, aimed at facilitating informed choices of women/parents
undergoing genomic tests in pregnancy. We constructed an online consent form, in

which we embedded three types of animations that provide an explanation about
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types of CMA results, beyond the clearly pathogenic results. These include SL,
VUS and adult onset CNVs. The animations were designed by graphic artists to
meet social and cultural norms of the heterogeneous Israeli population and
provided in Hebrew, Arabic and English. After each animation, the women is
prompted to make a choice regarding her wish to receive this specific type of
finding. Additionally, women are able to raise concerns/questions related to CMA
testing that will be forwarded directly to the genetics unit prior to the appointment. At
the end of the online process an informed consent will be generated. Women will be
asked to print the complete form and to hand it in before the invasive procedure.
We will first apply this tool in Hadassah, where we plan to collect data on its utility
and effectiveness. Based on the experience in Hadassah, we will offer other genetic
centers to consider using this tool. We expect that women’s understanding of the
complexity of the types of CMA findings will substantially improve, as well as enable
a more tailored genetic counseling approach.

5. Discussion and Conclusions

The present study is one of the few to provide a comprehensive understanding of
the implications of advanced genomic tests in pregnancy for uptakers, potential
uptakers and providers of such tests.

We found that potential users (i.e. postpartum women) generally understand the
various types of findings that could be identified in genomic tests, including a subtle
comprehension of differences in penetrance, severity, age of onset and actionability
of the information. Degrees of religious observance, education and concern for
newborn’s health were significantly associated with respondents' quest for genetic
knowledge. Our respondents were largely in favor of providing women with choice
regarding the type of genomic findings they wish to learn on their fetuses.

Yet learning from women's actual experience with receiving uncertain genetic
information on their fetuses, we found that women often do not understand, prior to
testing, the possibility of receiving complex and indefinite results. HCPs on the other
hand, report a pre-test discussion with women about potential results, including
those with uncertain clinical significance. Similar to previous studies (14, 22),
women in our study expressed both short- and long-term concern related to

receiving uncertain genetic findings in pregnancy.
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Prenatal genetic testing, including CMA, is traditionally offered after pre-test
individual counseling. Our results show that such counseling may not adequately
prepare women to the complexity of genomic information. It is therefore important to
consider alternatives or improvement to the current practice. This is of special
significance in the forthcoming era of non-invasive CMA testing (16-18). The
expected number of women who will make use of such tests will be such that
individual genetic counseling prior to testing will become impossible in practice.
Alternatives to one-on-one counseling, such as group counseling, videotaped
information, pamphlets, telemedicine, and interactive e-counseling tools, have
previously been examined (19). The use of e-learning and decision aid tools, mainly
as augmentation to conventional counseling, was shown to be equivalent to, or
better than, in-person genetic counseling in promoting knowledge acquisition and
was also effective in achieving long-term comfort with choices made (20-21). Yet
data are lacking on the use of e-tools in the context of complex genetic tests in
pregnancy, and on their effectiveness and acceptability by different user groups
(test indication, level of education, genomic literacy, etc.). To the best of our
knowledge, the web-based pretest preparation tool that we have developed in this
study is the first tool to assist women in coping with advanced genomic testing.
Further research is needed on the effectiveness of this tool in enhancing women’s
understanding and making informed choices in the context of prenatal genomic
testing. Once these are established, such a tool could be incorporated into routine
clinical care.

One of the strengths of our study is our ability to learn about women's actions and
choices in subsequent pregnancies. Women's choices were varied, some avoiding
complex genomic tests and uncertain results, some wishing to repeat testing as
they perceive the information valuable, and some undecided. Women who
perceived uncertain information as potentially beneficial justified their view by
expressing their hope that new evidence regarding the clinical significance of the
information will emerge in the future. However, HCPs who took part in our study did
not perceive uncertain information as actionable. They acknowledge women's
anxiety once receiving uncertain results, and the fear of litigation as a major factor
dictating disclosure. In centers where choice is provided regarding the disclosure of

uncertain results, HCPs are pleased when women choose against such disclosure.
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Disclosure policy in the world ranges from full disclosure of all CNVs (in the U.S., for
instance, 23) to non-disclosure of VUS and low-penetrance SLs that are not
considered clinically helpful (in some European countries, 1,24). Based on our
findings, we suggest a uniform disclosure policy in Israel, as detailed in the

following section.

6. Policy Implications and Recommendations

Stemming from our study, we wish to propose two modifications to current practice
in Israel concerning advanced genomic testing in pregnancy:

1. Pre-test preparation:

Given the complexity of the information and the stressful situation of many women
(induced by their fear of the invasive procedure, and the identification of abnormal
findings in ultrasound/biochemical screening tests), we recommend:
a. Adding pre-test aids involving an explanatory animation about the test's
potential findings. The tool should be easy to access, translated to all major
languages spoken in Israel (Hebrew, Arabic, Amharic, English) and available

to women sufficient time prior to testing.

b. Assisting women in making informed choices regarding the use of advanced
genomic tests in pregnancy by providing them with decision aid tools. A
decision aid provides arguments in favor and against performing such tests
and thus enables women/parents to reach a decision based not only on
knowledge but also on their own cultural/social beliefs through the
presentation of different relevant scenarios. If choice is given to women
regarding various findings (such as VUS, SL, adult-onset conditions),
separate decision aids should be prepared for each finding type, as the

implications of each may differ.

c. The effectiveness of these tools should be thoroughly explored in future

research.
2. Disclosure policy:

Based on the empirical data gathered from all stakeholders taking part in this

study (potential uptakers of advanced prenatal genomic technologies,
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uptakers and HCPs), we recommend a uniform disclosure policy amongst all
laboratories and genetics centers in Israel. We support adherence to the
disclosure policy enacted in a few European countries where VUS and SL
with low penetrance are largely not disclosed. This should be grounded in
guidelines issued by the Israeli Association of Genetics, endorsed by the
Ministry of Health. Hopefully uniformity and clear guidelines will facilitate
disclosure based on actionability and professional judgment rather than fear

of malpractice suits.
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Appendix 1 — HCPs interview quide

VIN{7N 'WIX DY NIy NNIFRYY? NI7RWYI D'NIN DR

?wTINA YNDWNT7 YXINNa DXV ANd 7'NTY DNO (INQX XY YY' NN DY Nnd
NTAY My L1

7Y DN Yy¥aNn KINY '90 'MT7-0N0N [INAXRN 170N DX Y7 XN

?010pK IXN CMA 127 DTj7in YT DY YIV'7 D'Y'AN D'WIR DXRN

NTAYNI NIYXIAN NIRTAN DRD 70N T2 17 (D02 NYXIAnn 110NN NP Tan ‘NN
?N1I¥'n NTAYN IX DD7Y

7' 70N 7Y NIPNA 71 IX 9'01IMP7 12YN NIBON NIP'TA 'MNAY [9IX] D'Y'¥N DRN
?WES n'y'¥xn 'nn 7Niyxin Nison nip'm

?"anm" Ix "jpm" 212w oy'yn oxkn 7CMA-7 D'wnnwn nnisu7o IrNa

NIYXN IX NIAWN 17 ' DRN 77007 NIE'oon DI'n NIYXIN [AY '9D NI TAN DRN
ralbuy

DIPNA P IR PN AT 'MNAY [9IX2 NNPZ71 DT NN'AT DRN — DNINN NPT
?0"TNIM

X
A
A

NIpTN IX .2

?CMA nj'1a T2 IX TYa D' 7Y DYI7'Un DN

?vim ?7CMA n'T1an 7277 21X vy NT'R 1INAY7 NNWORN 0'Y17 NINYI DXN
?NNTTNY NIA'WN W' ORN 7NONK NAYIN DR DRD

D"I'W 12 I'n ORN ?0i1oxI CMA nijp'Ta% Dd7w Nnndonin 0910 NX 7277 'DIX DRN
?IMIX N0 ' ?nTh DY

?2VOUS-> rman nnx nn ?VOUS 7277 X7w NNWORN NPT NXIN DXN

VYT 7277 NIXN DD NIT'YN NIRTA 7Y D12 n'ont TINK L, NRIDIN NIND0N '9 7y
INYT? DRN 7AR9IND IR DNXRY NNY DXIN AT OXRN .0 o'’ynnl VOUS 7y
7792 7V D'0NNN D'WIXK TAY'TA

X
A

]

DT NIRYIND NRYS .3

DINNNA YIXPN 'WIX P2 D2IIYN ORN ?DI07RN IX CMA -0 NIKXIN IR NN M
?0j7'0NI9IR-I"2N

NRXIND NINWN DT DRN 7DR9INNI NTAYAN |2 NIXXINN NIYS N1'NAN D'ON'N DN
?9n2'nan XN 2¥NN AN ?NIMTENNN NN 7w n0dnn

?nTyn 1M 2w 0imonpn ' v nwyl CMA -n 9 niifTn DN

?num nt 'R ?NIPA 2wn'? md ?Susceptibility loci 7w n'xxnn n'alon nnx 'K
NX 72'7 M 77111 13'0 71 72am [1>'0 DY NRIMNA NIFTA IX A1'0] "IY D7 DRN
?2airon 7y nv7nnn

?0"' NTAYN MY TRN NNINWA (1202 NIZNINNN DXRN

?UT'NN DX 207 IX AN RX¥XNN 72 7V 'KXP'0127 NIT? YNYT? N>MIX NTAyNN OXRN

(Mmw) 01N 01IIPNN 19001 NTOIPIIRD 7TIA NI'NAN 7RWY NNITY ,n"1712
7530 NTAYN 'WIXK Y1 DRI UNn NIOINY 2IN-TR NTYI7 NIDY NNWOX NNty
NAIYNNL"7-[IX DTV T 11227 D'0Q7NNY R¥NN 27 DY T NIN 721271 '01a DN
DIy 24-48 1IN 72pnn? nmy 2Tvim Nan 7w (oimxaig)

D1DN |2 NI'TA NIT'NR? NIA'WN JNYT? NNz OXN 277 Nyron NN I DT ORD
?D11v

2017 31

.X

6.0n 0910




No. of research proposal

2015/82/x
DX — Susceptibility loci (SL)> D" Tamw 0'nina 0DNNX N7PNIY Nywn IR N
15913.3 7w 10N 7un% — 0*097'ox1 OT'VIX 12D NIAI?INY NI'YAY? [12'0 DYYNn
NNTN TINKA DOXRN 21780 DNXR 72V NNT? 1Y 1nvT? oxn . CHRNAY a0 nx 7700
771NN NIdDT DX NIRPTA? NNY )Y DRN 7Nntion
NLU7NN2 2TIYN A M 7NN a0 7w Ni7nn? 02a 0770w pNona NYpni oRkn .0
ATN NAAN DN'D NN ?NNT? X7 IX D DX N07NN N72pPN0 T¥D 2uTnn oy NIYYY Nn
20017 NNIN2 2NN NNIT X¥NN2A 7PNMY nXaN DY DN ?(NIT DX)
?n0T7 X7 0 Ty D Ty NIWNY NITY X¥NNY XNAIT Dn? '2im »
IN ;021200 720 7w ni7nn 2y y1n ,VOUS n7ap? niaIr Ik 0'wl 7¢ NRNN [ .X!
777w NIKAN NTIRIN -NT'ONT 7NN W NIRWA 7V v
?N1TN NP'ORI9] NI'VOYA NIY'ANN YWNN Q7NN JNyT7? 'R .Y
wTipron 4
TN — X7 DX 70"'0N11921KI 01701 CMA Xwina 2 TIon O1IZ NNy DYD 'R DR .X
?NUIM YT NN WD
NN NIM7NYN IR 0'9011 D'ONIR NT'RA 70T 0N QDNWNYT |*alyn NN DX .2
?1"ivn
VIX[N 'WIN] NITYI DRD 7NI'VNUN-TN [1'RY NIRXIN NY'ON DY TTIANA DNR T¥D .2
VIX[7N W'RD |2 ND'AN 1AV DA) 791 INKY7 IX ?NIRXINN N1'0N Ny DINK D'AINNA
(0*79100M2 N>!MN Y DAl
nidvon nyTnin .5
?INK '012 |IDNN DXIYY D'RYAN 7Y IS0 NYT NIIN NN DR X
?M19011 NIYT NINY7 O'X¥YI1 1907 A0 NNX DXN .2
M0 niposn .6
?07 227 nwan nn ?VOUS 7721 [0 npoon 7w mjpna n7pni DRkN X
NIFO9N A7 wn NNX T¥D 772100 720 7w 7nn 7722 mn npoona n7pni ok A
7700 720 7w ninn 7722 min
:RE-CONTACT .7
770 NirTan 7722 77w ,n7'01aa NINNKY? "DN" TINN XWi XIN re-contact v mayn
Jmnan
niI'ni Likely pathogenic ix VOUS -> naya InNTw 0'R¥NN 27 - KW nyTnn - X
?NINDWNN DY WP IX'7 NIAYNN YIXPAN 'WIR? W' ORD DNNK DTN
?nnownn 7y N70mM NIN% N>MX NIDTYNNYINIY DIMNRD DRD
?CMA-D DINN2 TNIM2 NANKA YIY' 7V 1907 721N DXn .8

N2 ?N0TIN NPT NNAY DXN — NIINNKD DY (1NN D' DK DX DTAYN NIYY/NIRDN/NIXVIY
?WES ,CMA ,92'01"y ?nma

2017 32 6.0n ooI10




No. of research proposal

2015/82/x

Appendix 2 = Women interview guide
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Appendix 3 — Post-partum guestionnaire
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