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Abstract

Background

D

Fetal alcohol spectrum disorder (FASD) is known to be under-re@gmsAustralia. Thg
use of standard methods to identify when to refer individuals who haag FASD fo
specialist assessment could help improve the identification ofligusder. The purpose pf
this study was to develop referral criteria for use in Australia.

Method

An online survey about FASD screening and diagnosis in Australiahwhiuded 23
statements describing criteria for referral for fetabatd syndrome (FAS) and FASD based
on published recommendations for referral in North America, was teerdt39 health
professionals who had expertise or involvement in FASD screenimjagnosis. Survey
findings and published criteria for referral were subsequently wedieby a panel of 14
investigators at a consensus development workshop where criteriaeforalr were
developed.

Results

Among the 139 health professionals who were sent the survey, 103 @86hded, and 90
(65%) responded to the statements on criteria for referral. 8D%rof respondents agreed
that referral for specialist evaluation should occur when themvigence of significar]
prenatal alcohol exposure, defined as 7 or more standard drinks per neceek kEast B
standard drinks on any one day, and more than 70% agreed with 13 of theerh@sts: that
described criteria for referral other than prenatal alcokpbsure. Workshop participants
recommended five independent criteria for referral: confirmgdifecant prenatal alcohol
exposure; microcephaly and confirmed prenatal alcohol exposure; Zorer significant
central nervous system (CNS) abnormalities and confirmed preslataiol exposure; 3
characteristic FAS facial anomalies; and 1 charactefgts facial anomaly, growth defigi
and 1 or more CNS abnormalities.

~+

—

Conclusion

Referral criteria recommended for use in Australia ardlainio those recommended |in
North America. There is a need to develop resources to raiseer@ss of these critefia
among health professionals and evaluate their feasibility, acdégtad capacity to
improve the identification of FASD in Australia.

Keywords

Fetal alcohol spectrum disorder, Referral, Consensus



Background

There are known limitations in the recognition and diagnosis of @dtalihol spectrum

disorder (FASD) in Australia and elsewhere, with the diagnosiSA&D often delayed or

missed [1]. Estimates of the prevalence of fetal alcohol synd(6#8) in Australia (0.6 -

0.7 per 1000 live births [2-4]), are low compared with international astsn The prevalence
of FAS in the United States is estimated to be at least 2—1(8$) population, and the
prevalence of FASD among school children in the United States ared\&@stern European
countries is estimated to be as high as 2-5% [5]. High risk pigulsubgroups have also
been identified, including Indigenous populations and those in correctiotiaw of home

care settings [3,6-8].

The varied nature of FASD presentations with respect to both atpbwlogy and
neuropsychological profile, and the lack of valid and reliable sargensts likely contribute
to poor awareness of FASD as a possible differential diagnosisrtaimty about the need
for specialist assessment, infrequent referral for spscadsessment, and underidentification
of this disorder. Strategies to increase recognition and diagnogisle training to improve
awareness of FASD among health professionals [9,10] and estadlistoh dedicated
clinical services for diagnosis and management [11]. However, tk@facreening tools for
FASD that are specific and sensitive to prenatal alcohol expd4@iecontributes to
uncertainty and inconsistency in the methods used for screening and referral [13]

Both the Canadian diagnostic guidelines for FASD [12] and the Unit@sSCenters for
Disease Control and Prevention (CDC) diagnostic guidelines for[ EAJSttempt to address
these uncertainties through the publication of criteria forrna@feThese criteria provide
guidance for health professionals on when to refer individuals withfisppresentations
suggestive of FAS or FASD for specialist diagnostic evaluatiorter@@r for referral are
intended to provide clinicians with guidance relevant to routine clirdegision-making
outside the formal screening context, in the absence of suitalide aral reliable formal
screening tests.

There are similarities between the Canadian [12] and CDC [ité}ia for referral. Both
recommend referral where there is confirmed significant preaktahol exposure, which is
defined in the CDC guidelines as 7 or more standard drinks per weglgranore standard
drinks on multiple occasions [14]. In contrast, the largest interdisciplinagndstic program
in Washington State [15] uses any level of confirmed prenatahal@xposure as the main
criterion for acceptance into their diagnostic assessment progmdmau of information on
confirmed prenatal alcohol exposure, the presence of a full FAS fahenotype, which is
highly specific to prenatal alcohol exposure [16-18], is also usedaeaon for referral in
the CDC guidelines, Canadian guidelines and Washington State diagmagjram. The
Canadian guidelines also recommend referral in the presempeebable significant prenatal
alcohol exposure if at least one characteristic FAS fagmmaly and an additional
diagnostic feature (growth deficit or central nervous system alatibyjnare present. In
contrast, the CDC guidelines include additional criteria for rafethat do not require
information on prenatal alcohol exposure, including the presence ofah d&aomaly and
growth deficit or central nervous system deficit, and parentamgiver concern that their
child might have FAS.



There is no formal guidance for Australian health professionals addwrt it is appropriate
to refer individuals for a specialist diagnostic assessment WASD is suspected. Surveys
of paediatricians and other health professionals indicate poor assrehthese conditions
and their diagnostic criteria, and a need for information and mEs®uto0 improve
identification [10,19]. Australian health professionals have indicatad iked for standard
guidelines and explicit criteria that identify how to asseswiddals who may have FASD
and determine when a specialist diagnostic evaluation is requirdT 6 support for the
development of standard criteria for referral has been highligimeecent consensus
recommendations for FASD screening and diagnosis in Australia [21].

We have been unable to locate any formal evaluation of publishedachiberreferral,
although in the Washington State program over 90% of referred indiwickeeive a FASD
diagnosis [15]. The lack of clear empirical evidence to infolimoal decision-making in
many areas of health care has motivated researchers and palars to use expert
judgement and consensus to develop clinical tools and practice gagl§hki2-25]. Formal
consensus methods enable a wide range of knowledge and experiencensitdered in the
criteria development process, and provide a systematic approaghltate and integrate
multiple sources of evidence [26] and deal with uncertainty [23]. Dube lack of formal
evidence on the effectiveness of published referral criteri&ASD, we aimed to develop
consensus-based referral criteria to facilitate appropreferal practices and improved
identification of FASD in Australia.

Methods

A consensus development workshop was used to review evidence relevahe to t
development of locally appropriate consensus criteria for refefvab main sources of
evidence were considered: i) a published systematic review ofiténature on FASD
screening and diagnosis [27], updated to include literature publishedSgptember 2010;
and ii) findings from a survey of health professionals.

Survey of health professionals

A sample of 130 Australian and 9 international health professionalswasyed to evaluate
agreement with criteria for referral that were derivemimfrpublished criteria and identify
perceptions relevant to the development of criteria for referrAlustralia. This survey was
conducted as part of a larger survey on the screening and diagnosis of FASD atigastd
survey methods are reported in detail elsewhere [28].

Recruitment

Health professionals with expertise or experience in FASBesang or diagnosis were
invited to participate. Participants were recruited from tls@erces: medical practitioners
who had previously reported a case of FAS to the Australiadid®ae Surveillance Unit
(APSU) (n = 57) [3]; health professionals who were identifiedhgystudy investigators as
having experience or expertise in FASD screening or diagnosisidimg international
experts in the field, based on the recommendation of consumer and compautidpants
(n = 128); and health professionals who responded to canvassing of hedtbsipnal
organisations calling for individuals with relevant expertise (85% Individuals passively
enrolled via the APSU were advised of the study prior to surdeyirastration, and were



only removed from the panel if they declined to participate (17/5®omtrast, participants
who were recruited via the steering group or professional orgamisatiad all actively
indicated their intention to participate. Consistent with these rdiftees in recruitment,
individuals who were passively recruited via the APSU were llksly to respond to the
survey (67.5%) compared with participants who were recruited througéspional bodies
(71.0%) or the study steering group (79.4%). Of the 220 individuals invitpdrtizipate in
the survey, 81 either did not respond to the email invitation or declineattioipate prior to
the survey administration and were excluded from the study. Theyswas administered to
139 individuals who agreed to participate in the study.

Survey development

Three published criteria for referral intended for use in thergepepulation were identified
in the systematic literature review. These included the Camagiaelines for the diagnosis
of FASD [12,29], and the CDC guidelines for the diagnosis of FAS [l referral criteria

used by the Washington State Fetal Alcohol Syndrome Diagnasti®eevention Network
[15]. The main elements of these published criteria for referral are susachariTable 1.



Table 1Summary of publlshed criteria for referral for individuals who may have fetal alcohol syndrome or fetal alcohol spectrum
disorder by criteria content’

Criterion main content Chudley [12] Loock[29] CDC [14] Astley[15]
1. Any confirmed prenatal alcohol exposure (PAE) - - - yes

2. Confirmed significant PAET yes yes yes -

3. 3 characteristic FAS facial anomalfies yes - yes yes
4. PAE (significant) and 3 characteristic FAS facial anomalies - yes - -

5. PAE (known or probable significant) and 1 facial anofmafgl growth deficit yes yes - -
6. PAE (known or probable significant) and 1 facial anofnafygl CNS deficit yes yes - -
7. PAE (known or probable significant) and CNS deficit - yes - -
8. 1 facial anomalyand growth deficit and CNS deficit - yes yes -
9. 1 facial anomalyand growth deficit - - yes -

10. 1 facial anomafyand CNS deficit - - yes -

11. Concern by parent or caregiver that their child might have FAS - - yes -

CDC-United States Centers for Disease Control and Prevention critereddoal for Fetal Alcohol Syndrome.
CNS —central nervous system.
PAE — prenatal alcohol exposure.
FAS — fetal alcohol syndrome.
Tdefinitions of significant or high risk exposure vary between puidics: CDC guidelines define significant as exposure to 7+ stadaids
?er week, or 3 or more drinks on multiple occasions, or both.
Characterlstlc FAS facial anomalies - smooth philtrum, thin vermillion bordesmall palpebral fissures.
‘ not included.
*There is some overlap between criteria listed due to slight variations antont



We designed 23 statements to evaluate agreement with a eamylished criteria for
referral (Table 2). Participants were asked to rate tigegeanent with each statement on a 5-
point Likert scale which ranged from ‘strongly agree’ taosgly disagree’. Participants
were able to select ‘no comment’ if they believed that arstate was outside their area of
expertise. Three open ended questions were also used to elicit opinions orfaritefexral,
including the identification of alternative criteria. Pretestias performed with 16 clinicians
and researchers to test the online format and assess the clarity aralithiyeof the survey.



Table 2 Statement ratings: criteria for conducting a full diagnostic evaluation

Statements N % Agree (IQD)
Prenatal alcohol exposure criteria: What level of alcohol exposure, at any time during pregnancy, would alone be sufficient to indicate the need for a full diagnostic evaluation for FASD:

Q1. less than 7 standard drinks per week, and e than 2 standard drinks on any one day 80 37.5(2)
Q2. less than 7 standard drinks per week, and lket®end 4 standard drinks on any one day 78 61.5 (1)
Q3. 7 or more standard drinks per week, and no thare 2 standard drinks on any one day 79 59.5 (2)
Q4. 7 or more standard drinks per week, and betBeserd 4 standard drinks on any one day 81 81.5 (1!
Q5. binge drinking (5 or more standard drinks parasion) less than once per week 84 78.6 (11
Q6. binge drinking (5 or more standard drinks pmrasion) once or twice per week 83 84.3 (12
Q7. no level of prenatal alcohol exposure is alenicient to indicate the need for a full diagnogtvaluation for FASD 72 45.8 (3)
Other criteria: In the absence of other known causes, a full diagnostic evaluation for FASD isrequired when there is evidence of:

Q8. concern by a parent or foster parent that tieid might have a FASD 88 88.6 (11
Q9. all 3 of the characteristic FAS facial anonsligmooth philtrum, thin vermillion border, and $hpalpebral fissures) 83 95.2 (12
Q10. 2 of the characteristic FAS facial anomalies 78 76.9 (11
Q11. the characteristic pattern of FAS facial anll@agnumber unspecified) 79 72.2 (22
Q12. 2 of the characteristic FAS facial anomalé®] a growth deficibr any CNS abnormality (structural, neurological wmdtional) 80 93.8 (12
Q13. 2 of the characteristic FAS facial anomalée®] a growth deficiand any CNS abnormality 82 92.7 (12
Q14. 1 of the characteristic FAS facial anomaléex] a growth deficibr any CNS abnormality 81 67.9 (1)
Q15. 1 of the characteristic FAS facial anomalée®] a growth deficiand any CNS abnormality 81 85.2 (1*
Q16. known or probable prenatal alcohol exposame,1 of the characteristic FAS facial anomali@sg a growth deficibr any CNS abnormality 83 92.8 (11
Q17. known or probable prenatal alcohol exposame,1 of the characteristic FAS facial anomali@sg a growth deficiand any CNS abnormality 82 96.3 (12
Q18. growth deficiand any CNS abnormality 79 55.7 (1)
Q19. known or probable prenatal alcohol exposame,growth deficitand any CNS abnormality 83 94.0 (12
Q20. known or probable prenatal alcohol exposame,any CNS abnormality 82 87.8 (1!
Q21. 2 or more CNS abnormalities 73 43.8 (2)
Q22. known or probable prenatal alcohol exposame,2 or more CNS abnormalities 82 95.1 (12
Q23. known or probable prenatal alcohol exposamé,1 or more birth defects 81 87.7 (11
Other statement about the use of the criteria:

Q24. A full diagnostic evaluation for FASD shouldcar outside standard criteria when health profesds have concerns or doubts about FASD screeesudts 75 82.7 (1)

IQD: inter-quartile deviation.

Results for statements that reached consensusagmeé&70% agree) are presented in bold.
IStatement defined minimum consensus criteria fierral at the 70% level of consensus.
2Statement did not define minimum consensus criferiaeferral at the 70% level of consensus.
A standard drink is defined as containing 10 glodlaol [36].



Survey administration

The survey was administered online from a secure server. Aih @néaining a personal
username and password and a link to the survey website was salit garticipants.
Participants were asked to respond within 14 days, and email remimd®e sent
approximately 7 days and 2 days prior to the survey closure. Whenipzarti telephone
numbers were available, non-responders were followed up by telephondeasdrvey
closure date extended to improve response.

Analysis

Descriptive statistics were generated for each statenmesitiding response frequencies,
median scores and inter-quartile deviation (IQD). Consensus agreeme defined priori

as 70% agreement. Qualitative data were independently coded andedndly two
investigators using qualitative inductive content analysis met2@81]. Data from each
open ended question were reviewed alongside the quantitative datadauticductively
based on the underlying meaning of the responses. Both analysts’ codemges were
reviewed for consistency to ensure the credibility and trustworthiofethe analysis process
[30].

Consensus development workshop

A consensus development workshop was held to develop recommendations for FAS
screening, referral and diagnosis in Australia. Workshop methods amcbrad)
recommendations, including criteria for diagnosis, are described in detaihelse [21].

Participants

A panel of investigators with expertise in FASD was formecbtaduct the study, review the
findings of the systematic review and health professional suasay,develop consensus
criteria for referral in Australia. Panel members includeddpsricians and other health
professionals, health researchers and consumer and communitgmégress, and three of
the panel members were Indigenous. Panel members met montlelgdynference prior to
the face-to-face workshop to provide input on study design, and tovrevié oversee the
collection and evaluation of evidence to be considered in recombtwmnatevelopment.
Only 13 of the 17 panel members were able to attend the 2-day workshblatonsensus
criteria for referral were developed; however, all panel mesnperticipated in the review of
workshop outcomes and subsequent final recommendation development.

Process

The nominal group technique [32,33] was used to structure the group proagasspination
with review of evidence and open group discussion. Facilitated open grsopssion
enabled consensus on referral criteria to be achieved throughattieation, comparison
and revision of proposed criteria for referral. Following the worksheybgroup of the panel
with specific expertise in diagnosis reviewed the workshop outcomgéscenfirmed the
criteria to be recommended. Field notes were used to record the content of graspialis.



Analysis

Qualitative descriptive analysis [34] of participant contributionspen discussion sessions,
based on identifying and categorising the underlying meaning of participaimibutions and
statements [31], was used to describe the main discussion contgpértidipants checked
the description of findings for consistency and accuracy. Thisratsadheres to the RATS
guidelines for qualitative research [35], and this study was apptoyvatde University of
Western Australia Human Research Ethics Committee and thienVésustralian Aboriginal
Health Information and Ethics Committee.

Results
Survey findings

Of the 139 individuals who were sent the survey, 103 (74%) returnediallpaor fully
completed survey, and 90 (65%) responded to 1 or more of the statemesftsi@h criteria.
Respondents to the statements on referral criteria were paxalet (42%), other medical
practitioners (26%) and other health professionals (32%), whicluded! allied health
professionals, midwives, nurses, health workers and health regsavsingeost three quarters
of respondents (74%) were female and most (92%) were Australarndtional
respondents came from New Zealand (4), the United Kingdom (1) ahéhitesl States (2).
Responses of the 7 international participants did not differ substafftoah those of the 83
Australian participants, and due to the small number of internaamttipants, findings are
reported collectively. Over three quarters of respondents (77%}tedpxperience in FASD
screening or diagnosis.

Criteria for prenatal alcohol exposure

There was consensus agreement that referral for a diagnodtiaterashould occur when
there is evidence of significant prenatal alcohol exposure, defined Esmst 7 or more
standard drinks (defined as containing 10 g of alcohol [36]) per webk3wor 4 drinks on
any one occasion, or consumption of 5 or more drinks on any one occasime 2T Q4 -
Q6). Approximately 60% of respondents agreed that 7 or more drinks per week,tbahegs
drinks per week, but at least 3 drinks on any one day, indicate tleforeeiagnostic
evaluation (Table 2: Q2 and Q3).

Among the 29 survey participants who commented on the referralacfibe prenatal alcohol
exposure, 9 indicated support for referral based on any level afroedfprenatal alcohol
exposure. Reasons provided included: i) a safe level of exposure hasenastablished,
and it is difficult to define the relevant level of exposure; anthe use of a high level of
exposure as a criterion for evaluation sends an inappropriate mésshgeublic that lower
levels of exposure are safe.

‘... that is the only way that there will be a shift in public opiniorheflevel
of drinking that may “cause a problem”...’

‘... teratogenicity has not been defined in terms of amount of exposure or
frequency of exposure, or even timing of exposure. Certainly it may be
appropriate to target more at risk children if mothers have drunk greater



amounts or more frequent amounts of alcohol, but this may miss a large
amount of children who, whilst they may not have FAS, will fall elsevdmere
the spectrum.’

Four respondents noted that detailed information on exposure is oftevaiable, the
accuracy of reports cannot be confirmed and many underreport consuhjtida fear or
embarrassment.

‘It would be near impossible to gauge this level of information fromlibets
| work with.’

‘The problem however is you will NEVER know when the exposure pittern
being accurately recalled/reported to you.’

In contrast, 7 respondents commented that evidence of heavy alcohal aseistory of

alcohol-related illness or dependency should be required to indicatedtdefar diagnostic
evaluation as well as assessment and support for the mother. Aoraldiite respondents
believed that heavy prenatal alcohol exposure is alone not sufftoiemarrant diagnostic
evaluation due to the limited diagnostic capacity in Australia and thatalebiould be based
on the child’s difficulties.

‘Only higher levels of intake have consistent evidence for harm. éwaaliti
concern needed before full diagnostic work up of lesser exposures.’

‘Heavy alcohol [use] should prompt careful looking at the child, but not
diagnostic evaluation.’

‘... [prenatal alcohol exposure] alone is not enough to warrant a full
diagnostic evaluation. Living in an Indigenous community this criteria would
indicate most of the children would need evaluations and there just aren’t the
resources available for that.’

Other criteria

Consensus agreement was reached on 13 of the 16 other criteagefal assessed, as well
as when health professionals had concerns or doubts about screenitg) (feshle 2).
Among the 14 participants who commented on the other criteriafierral assessed, general
comments about the criteria for referral indicated: support fwitbee criteria for referral to
reduce the risk of missing cases; that diagnostic evaluatioR\BD should not stand alone
and are part of an integrated assessment process for neulcbogieaelopmental concerns;
that the criteria for parental concern is too non-specific; that distinction between
screening and diagnosis is unclear; and that assessment igdeguiule out other known
causes of the criteria for referral, with FASD possibly a differedizgnosis.

‘... FASD can present in any of these combinations because of its spectrum
nature. All combinations might therefore be of relevance, along with other
clinical context information needed to weigh them in any particular case.’

‘... concerns by a carer are not sufficient on their own to warrant & ful
diagnostic assessment. However, the child should undergo screening.’



Workshop recommendations

Workshop participants aimed to identify a small number of refemgdria that: can be
applied in the case of both known and unknown prenatal alcohol exposure; Ip@oHiaity
comparable with previously published criteria; and exclude aitghich are not consistent
with the diagnostic categories recommended for use in Australig, (fartial FAS (PFAS)
and neurodevelopmental disorder-alcohol exposed (ND-AE) [21]).

Referral criteria endorsed by survey respondents at the 70% cossensl were less
specific in some aspects than criteria included in published Imedgincluding agreement
with referral based on a ‘characteristic pattern of FASiafaanomalies (number
unspecified)’. Workshop participants recommended the use of more spadiéria for
referral based on facial anomalies, and that parental oriwaregpncern should prompt
assessment against the criteria for referral and monitoringgafth and development if
referral is not indicated at that time.

Five independent criteria for referral were recommended (T3bleith referral considered
appropriate if individuals satisfied any one of the five critéFlae inclusion of a criterion for
referral based on confirmed prenatal alcohol exposure alone wdscorgentious, with
strong debate among panel members about the ability to identfassess an appropriate
level of prenatal alcohol exposure sufficient to warrant referral. Thenabof evidence for a
minimum safe level of exposure to alcohol during pregnancy [37,38] wasasted with
strong evidence linking adverse outcomes with moderate or high-tepeswe [39-42]. It
was noted that the factors that mediate prenatal alcoholdgdlaten are not fully understood,
and factors that influence the ability to report relevant exposutehee existing capacity for
service delivery must be considered in the development of criteriaeferral. Panel
members agreed that referral based on prenatal alcohol expé@ueeshould be limited to
confirmed moderate or high level exposure, similar to criterithén Canadian and CDC
guidelines and consistent with the survey findings.



Table 3Recommended Australian criteria for referral and their correspondeace with published criteria

Recommended Australian criteria for referral Equivalent Criteria

Chudley [12] Loock [29] CDC [14] Astley[15]
1. Confirmed significantprenatal alcohol exposure yes yes yes -
2. 3 characteristic FAS facial anomafies yes i yes yes
3. 1 facial anomalyand growth deficit and 1 or more CNS abnormalities - yes yes
4. Microcephaly and any confirmed prenatal alcohol exposure - " yes - -
5. 2 or more CNS abnormalities and any confirmed prenatal alcohol exposure - " yes - -

CDC-United States Centers for Disease Control and Prevention critereddoal for Fetal Alcohol Syndrome.

CNS —central nervous system.

'significant exposure was defined as exposure to: 7+ standard drinks per week, ndarestanks on any one occasion.
*Characteristic FAS facial anomalies - smooth philtrum, thin vermillion boretesmall palpebral fissures.

*guideline also requires evidence of significant prenatal exposure to alcohol.

“equivalent original criteria includes CNS deficits and known or probable sigrifizsE [29].



Two referral criteria were developed which do not require theepoesof confirmed prenatal
alcohol exposure (Table 3, criteria 2 and 3), and which were intendadilitate the referral
of individuals who may have FAS. Despite initial support for refdyesled on the presence
of two characteristic FAS facial anomalies alone, which diveefigen criteria included in all
other guidelines, participants ultimately agreed to recommdadakbased on the presence
of all three characteristic FAS facial anomalies. The gamebus presence of all three facial
anomalies is specific to prenatal alcohol exposure [16-18], and providexclaanism for
referral in the absence of information on prenatal alcohol exposurel. fRambers noted that
relaxation of the criteria for facial anomalies has beencegsa with lack of specificity for
prenatal alcohol exposure and CNS dysfunction [43].

The potential unreliability of palpebral fissure length measargmby inexperienced
assessors was a consideration in criteria development. Howeven tjie inclusion of
alternative criteria for referral for individuals with unknown prahalcohol exposure, the
need to assess all three facial anomalies was anticipatesl itdrequent. These alternative
criteria, which were endorsed by survey respondents (Table 2 L@ E) and workshop
participants, require the presence of a single facial anomalytlgideficit at any time, and
CNS abnormality. This need for evidence of abnormality in thoee areas in the absence of
information on prenatal alcohol exposure is present in both the CDQigegifor FAS [14]
and the Canadian guidelines for FASD [29] (Table 3).

The two final recommended criteria for referral provide a mesharfor the referral of
individuals with possible ND-AE based on evidence of any confirmed tateatcohol
exposure in conjunction with significant CNS abnormalities. Panehbees noted the
significance of microcephaly among individuals with FASD [4#ith a prevalence of 45%
among individuals with diagnosed FAS and PFAS, and 25% among individuals dihgnose
with static encephalopathy-alcohol exposed using University of WashingtenecfiL5].

Evaluation of the consensus referral criteria was recommendatstoe that the criteria can
effectively identify individuals at high risk of FASD. Guidelinesdatraining resources for
health professionals to support the implementation of these critardh, resources for
individuals referred for diagnosis, were also recommended.

Assessment methods

Panel members recommended assessment in the following four main areas.

Prenatal alcohol exposure

A detailed history of alcohol consumption during pregnancy is not alvwasailable.

Information from medical or other official records, or from aiatde witness, may be
required to establish direct evidence of confirmed prenatal alcotpmsaere or alcohol

dependency during the index pregnancy. Where an exposure history canabredybt
assessment of the level of known prenatal alcohol exposure shouldeirtbii Alcohol Use

Disorders Identification Test-Consumption (AUDIT-C) questions] [4¢Bnsistent with

nationally recommended assessment methods [46]. The context angl dfmexposure to

alcohol and other potentially teratogenic substances during pregrsfnoayd also be
assessed, including exposure prior to confirmation of pregnancysghsent at birth should
include signs of alcohol withdrawal in the mother and neonate.



Characteristic FAS facial anomalies

Assessment of facial anomalies is not required in all edfescenarios; however, it has
particular significance where prenatal alcohol exposure is unknownoré-iL). Assessment
for the thin vermillion border and smooth philtrum characteristicsFAS should be
conducted using the appropriate University of Washington Lip-Philtrurdegd47]. Ranks 4
and 5 are considered consistent with FAS. Ideally, measuremenipebra fissure length
should be performed by trained and experienced assessors as desctitee University of
Washington 4-Digit Diagnostic Code [47], because physical measntené palpebral
fissure length by inexperienced assessors may be unreliablee \dlimécians experienced in
this assessment are unavailable, accurate assessment dfiaadcteristic FAS facial
anomalies may be performed using facial photographic screening fhrdh could be
reviewed by experts locally or remotely by an external service.

Figure 1 Summary of recommended 3-step referral assessment process andemia for
individuals who may have fetal alcohol spectrum disorder.

Growth

Assessment for growth deficit at any time that is unexplamedather causes should be
performed using standard objective anthropometric methods and compahedbaailly
appropriate population references for age and gender, such as ther@af charts [48].
Standard protocols should be used to correct for gestational agguifed and parental
heights if available.

Central nervous system (CNS) abnormalities

Non-diagnostic indicators of CNS abnormality may be identified ndutthe physical
examination; through objective assessments of CNS structure ofofynitcluding the
results of investigations or scans; from the results of valid amblee behavioural and
developmental screening tools, such as the Strengths and DifcQltiestionnaire [49] or
from reports by parents, carers or other credible sources. de rahvalid and reliable
developmental and behavioural screening tools routinely used by healdssiwogls in
Australia could be used to indicate the need for referral. Biffescreening tests may be
required for different age groups and settings. AssessmeniNS&f &bnormalities should
include measurement of head circumference and comparison with apgerq@ijzulation
references.

Discussion

There is currently no international consensus on referral critariadividuals with specific
presentations suggestive of FASD for specialist diagnostituai@n, and there is little
published empirical evidence to guide recommendation development orsilga dé other
strategies to improve recognition of these disorders. Consultatibnhedlth professionals
and a consensus development workshop were used to review published forteeferral
and adapt these for the Australian context. Consistent with rexistiteria for referral, we
found that survey and workshop participants supported the use of indilalters to both
aetiological and diagnostic factors. Four of the five consendesiarare similar to published



Canadian criteria [29], and three include elements represented @Dtgguidelines for the
diagnosis of FAS [14].

There is a recognised need for distinction between screening ambslia assessments for
FASD. However, there is little specific information availableoat how recommended
criteria for referral should be implemented. The proposed consensus reftgria provide a
well-defined conceptual framework for assessment which igcistom that used to guide
diagnostic assessment, despite the use of diagnostic assessaienfort growth, facial
anomalies and CNS abnormalities where required. Specificatitme afonceptual basis for
application of each referral criterion (Figure 1) enables hegatbfessionals to identify the
minimum extent of assessment required to fulfil the recommeneééelral criteria.
Depending on the degree of information available on prenatal alcopos@ne, completion
of assessments for all four domains may not be required. Thidenal/particular value for
practitioners who lack experience in the more specialised asgedacial anomaly
assessment. Individuals meeting the criteria for referral dhandergo comprehensive
assessment by a relevant specialist medical practitiongy asnultidisciplinary assessment
approach [21].

The five consensus criteria for referral are based on a 2-asggssment process which
involves assessment of prenatal alcohol exposure and identificatemtditiional indicators
when prenatal alcohol exposure in the high risk range is not confiriiés approach in part
allows for the ability of parents or caregivers to report expsswéth the intent of
maintaining specificity, evidence of other abnormalities assmtiavith prenatal alcohol
exposure is required for referral where there is no evidengeepnétal exposure to alcohol in
the high risk range. The presence of all three facial anontegeparticular significance as a
sensitive and specific indicator of prenatal alcohol exposure [1,6ahf]assessment is only
required in the case of unknown prenatal alcohol exposure. A range of evidagde used
in the referral context to establish the presence of CNS abntyimal comprehensive
assessment of CNS function may be utilised if available, babtisrequired prior to the
diagnostic assessment.

Evidence of prenatal alcohol exposure is the most consistently usedtanddf the need for
referral for specialist assessment among published criteria, altHuerghis some variation in
the definition of this criterion. The agreed minimum level of expothatalone indicates the
need for specialist assessment correlates well with th€ Citeria for referral [14],

‘significant exposure at a level associated with physical veldpmental effects’ described
in the Canadian guidelines [12], and evidence on the potential importanuedefate levels
of prenatal alcohol exposure to fetal behavioural outcomes [50].thaess40% of survey
participants agreed that individuals who were exposed to less thamdars drinks per week
and no more than 2 drinks on any one occasion should undergo specialshass@s the

absence of other indicators.

The consensus criterion for high risk exposure is more conserviadinghe criterion of any
confirmed prenatal alcohol exposure used in the Washington Stat@mpr¢tp]. Although
the decision was not unanimous, panel members reached consensus thahfamed
prenatal alcohol exposure alone as an indicator for referralosasonspecific, and that any
prenatal exposure should only indicate the need for referral in natrdn with evidence of
CNS abnormalities. Evaluation of referrals for the WashingttateSdiagnostic clinics
supports the validity of the use of any prenatal alcohol exposae iaslicator of FASD risk
[15]. However, research indicates that most individuals assessedexmosed to high levels



of prenatal alcohol exposure or had an alcohol use disorder [15], aods fdwdt influence
the implementation of this criterion, including whether the presencetladr features
influence the decision to refer, have not been described. The leveisosiuee considered to
be associated with a high risk of FASD will require revieviuather evidence on the effects
of lower level exposures becomes available, as noted in other guidelines [12,14,47].

We found agreement that the presence of all three characte#s facial anomalies is an
important indicator of the need for a referral in the absencerdfrmed prenatal alcohol
exposure, consistent with existing recommendations [12,14,15]. Refesad an the
presence of all three facial anomalies primarily targadsviduals with FAS and who have
unknown prenatal alcohol exposure. These presentations are likely tmypea small
proportion of eligible cases [5], and FAS is the only disorder thatbeadiagnosed in the
absence of information on prenatal alcohol exposure due to the speaificihe three
characteristic FAS facial anomalies. Although there is ewielari a correlation between the
presence of characteristic FAS facial anomalies, prendaha exposure and brain
dysfunction [18] which suggests that partial expressions of thef&&& phenotype may be
important risk factors for brain damage associated with preakalhol exposure [51,52],
there is insufficient evidence to justify relaxation of this referraigan at this time.

Further research is required to optimise these consensusIreféaaa and recommended
assessment processes based on the evaluation of their feaséddeptability and
effectiveness. The implementation of referral criteria mesbgnise the challenges and
limitations for clinicians who have little expertise in theesssnent of facial anomalies and
those who work in regional and remote locations. Concerns about thef useiad
dysmorphology assessment outside the diagnostic context, the potemgdibability of
formal assessment of palpebral fissure length among inexpedieassessors, and the
suitability of existing norms for the Australian population requineestigation. The
establishment of a centralised facial photographic analysidceeto enable specialist
assessment of facial anomalies using locally captured digitajes may provide a feasible
and accurate method to support health professionals evaluate themesddrfal. Ultimately
our recommended referral criteria aim to inform the health psiiesls’ clinical decision
making, and uncertainty about assessment findings can also provillasibefor specialist
referral based on health professional concern.

Although only 77% of respondents reported experience in FASD screenid@gnosis,
expertise relevant to the development of criteria for refesralot confined to individuals
with practical experience in screening or diagnosis, and inclndésduals who have non-
clinical roles. The established under-recognition of FASD in Alistfd] is also consistent
with Australian health professionals’ limited experience ineescing and diagnosis.
Approximately 70% or more of survey respondents completed the questiorefeormal
criteria, suggesting that most believed they had expertiseargléo the development of
criteria for referral. Overall response to the survey wasdoamong participants who were
passively recruited through the APSU. Although the survey resportseded the 70%
recommended level [53] and is comparable to that reported amorigrdialphi studies of
health professionals [54,55], non-response may have influenced the survey findings.

The lack of empirical evidence relevant to the development of memaied Australian
criteria for referral was also a limitation of this stuBygpcommended criteria were developed
by adapting criteria included in published guidelines based on inputhfealth professionals
and review within a formal consensus development framework. Althougtalhganel



members were able to attend the 2-day face-to-face consenslspaeent workshop, all
panel members were engaged in reviewing evidence and outputsopaiod following the
workshop and in formulating the final recommendations. An understanding of the
appropriateness, feasibility and performance of these criterithe Australian context,
including evaluation of their predictive value and cost-effectivensessiow required.
Examination of the appropriateness of existing population refedateen culturally diverse
populations in Australia is also needed. The successful implementation dlrefieeria will

also depend upon the ability of services providers who do not have smpgéctise in
FASD to recognise the issue, be aware of the specialistegravailable for diagnosis and
management, and of the potential benefits of referral.

Conclusion

We have established the basis for nationally applicable eriteri referral in Australia.

Further work is required to evaluate the appropriateness andeffexts of the criteria for
referral, and develop resources to facilitate implementatiostasfdard referral practices,
including training and support for health professionals and informatiomdoriduals who

are undergoing diagnosis and their parents or carers. These psoeekssupport the

incorporation of standard criteria for referral into cost efiecttrategies to improve the
ability of health professionals to identify and prevent FASD.alflshing effective

mechanisms for referral is critical to improving the capadityy and access to, FASD
diagnosis in Australia.
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Assessment process

Criteria for referral

1. Determine level of known
prenatal alcohol exposure

Confirmed significant exposure

Any confirmed exposure

Unknown exposure

2. Assess other required
referral criteria

Yes

4

Yes

!

i. Microcephaly or

i. 3 facial anomalies, or

t
ii. 2 or more CNS deficits N ii. 1 facial anomaly and growth
deficit and CNS deficit
I [
Yes Yes

3. Refer if criteria are met
Figure 1

Refer for specialist assessment
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