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Abstraci

In Italy, little is known about the spectrum of adverse fetal effects related io maternal aleohol use during pregnancy. In this paper, we
report on the phenotype of Italian children with fetal alcohol spectrum disorders (FASD). These data were gathered as part of a field
study assessing the prevalence of FASD in children in an in-school study in a rural area near Rome, The purposes of this paper are: (1) Lo
completely characterize the clinical phenotype of a large cohort of Italian children with FASD; (2) to correlatc and contrast the
phenotype of this population with that observed in other populations and reporied in the medical literature; (3) to discuss the drinking
habits of Ttalian women, before, during and after pregnancy; and (4) to suggest mechanisms for intervention and prevention of FASD
based on data gathered from this study.
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1. Imtroduction

The adverse effects of alcohol on the developing human
comprise a continuum of structural anomalics and
behavioral and neurocognitive disabilitics, most accurately
termed fetal alcohol spectrum disorders (FASD). Fetal
alcohol syndrome (FAS), or FASD of any kind, has
never before been researched from a population-based
perspective in a  western European population. The
NIAAA recently has funded and coordinated an interna-
tional consortium of projects (CIFASD) aimed at more
complete characterization of the teratogenic spectrum of
alcohol. The selection of Ttaly as onc of the project sites
resulied in the opportunity to carry out an in-school
previlence study in a rural arca in the Lazio region. To
make the results comparable, the design of the [talian study
was identical to that emploved in previous NIAAA-funded
epidemiological studies in other couniries, primarily
South Africa.

Lazio is close to Rome and is characterized by small
towns and villages. In Italy, drinking habits are distinctive,
since binge drinking is rare (except among young people
and mostly in metropolitan areas). In rural areas, daily
consumption of “moderate”™ or slightly increased amounts
of wine, always with meals, is so widespread that abstainers
are very rare. No differences between males and females
have been described. This Italian drinking pattern makes
FASD prevention very difficult, since in the case of
unintended pregnancy, women continue drinking for the
first weeks of pregnancy at least. Thus, this drinking
pattern allowed for an opportunity to evaluate the effects
of daily “moderate” drinking on the prevalence of FASD,

The extent of drinking behavior during pregnancy in
Italy was confirmed by a transverse study performed by
our group in Rome in 2003. Drnking habits were
investigated in 122 pregnant women by a semi-structured
interview: 62.1% of the women drank alcohol prior to
pregnancy and 52.6% during pregnancy; thus, only 10% of
women quit drinking when pregnant. While 68.4% of
women reduced or quit smoking, only 21.53% reduced or
gquit drinking. 11.7% of pregnant women in this study
drank more than 7 drinks per week., Moreover, 2 women
started drinking alcohol during pregnancy. probably
because of popular and widespread ideas about the safety,
and even benevolent effects, of moderate alcohol con-
sumption during pregnancy in Italy, For example, several
years ago, beer drinking was widely considered a lactation-
enhancer by the general public, and this idea is still
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prevalent, mostly among those with lower levels of
education.

The purpose of this report is to: (1) present histerical and
morphometric data on the children enrolled in the study,
thereby more completely delineating the clinical spectrum
of FASD in Ttalian children; (2) compare these character-
istics to those of affected children of other racial/ethnic
groups previously reporied in the medical literature; (3)
discuss the drinking habits of Italian women, hefore,
during, and after pregnancy; and (4) suggest mechanisms
for intervention and prevention of FASD based on the
data presented.

1.1, Difficulties in defining and diagnosing the conrinuum of
FASD

Historically, multiple terms have been used to describe
the continuum of adverse effects that result from prenatal
exposure to aleohol, including fetal aleohol effects (FAE),
alcohol-related  birth defects (ARBD), alcohol-related
neurodevelopment disorder (ARND), and, more recently,
FASD (Rosett, 1980; Sokol et al., 1989; Aase et al., 1995;
Stratton et al, 1996). In April 2004, the WNational
Organization on FAS (NOFAS) convened a meeting of
representatives from three federal agencies in the USA (the
Mational Institutes of Health [NIH], Centers for Disease
Control and Prevention [CDC], and the Substance Abuse
and Mental Health Services Administration [SAMHSA])
and investigators with expertise in the field to develop a
consensus definition of FASD. The resulting definition,
which is used in this report, defined FASD as the range of
effects that can occur in a person whose mother drank
aleohol during pregnancy, including physical, mental,
behavioral, and learning disabilities, with possible lifelong
implications. As this definition implies, multiple diagnostic
categories (e.g., FAS, ARND, and ARBD) are subsumed
under the term FASD.

A number of researchers have attempted to define
diagnostic criteria for specific clinical categories within
FASD. Those set forth by the Institute of Medicine (IOM)
in 1996 characterize the spectrum most broadly (Institute
ol Medicine, 1996); however, the IOM report did not define
the specific clinical algorithms necessary for making these
diagnoses. Clarifications of the 1OM critenia recently have
been published, with the aim of providing a diagnostic
guide easily applied in a clinical practice, thereby leading to
enhanced precision of clinical and population based
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research in FASD (Hoyme et al., 2005). These revised
criteria are currently being used in a large multicenter study
on FASD, including this study.

1.2, Relevant literature on FASD and maternal drinking in
Ttaly: preliminary delineation of FASD phenatypes

Prior to 1978, only a few case reports of children with
FAS born to ltalian mothers had been published. Signs and
symptoms included: postnatal prowth deficiency, micro-
cephaly, hypoplasia of the corpus callosum, hyperactivity,
and low 10); these features did not differ significantly from
those of affected children diagnosed in other countries,
Only 24 cases of FAS in ltaly were found in a careful
review of the Italian literature (May et al., 2006; Scianaro
et al., 1978: Maretti and Montah, 1982: Calvani et al.,
1983a.b; Lazzaroni et al., 1992: Scotto et al., [993;
Puarazzini et al., 1996; Rocella and Testa, 2003).

Conflicting results have been reporied in the few ltalian
studies about the effects of prenatal exposure to alcohol, In
some studics, adverse effects have been reported, such as
spontaneous abortion, low birth weight, jaundice, and
premature delivery; in other studies, no harmful effects of
aleohol drinking during pregnancy have been reported.
This last finding is very surprising, since in the study of
Primatesta et al. (1993) 9% of women enrolled reported
drinking more than 11.5 drinks a week (Primatesta et al.,
1993).

Considering the widespread consumption of alcohol
during pregnancy in Ttaly, a nation-wide cffort for
prevention is needed. Whereas, in the USA the NIH
officially advised women that drinking alecohol (any
amount} during pregnancy should be avoided, in Ttaly
official pronouncements from governmental health agen-
cies regarding FAS and 1ts prevention are lacking, and the
risk of fetal damage related to prenatu] aleohol exposure
has been under-estimated. The school-based prevalence
study in Lazio is the first step toward a basis for such a
prevention program, since for the first time in [taly real
prevalence statistics will be available.

1.3, Experience in the field

The study design of the in-school prevalence study in
Lazio is detailed in the paper by May et al, (2006), In this
report, the selection eriteria for the subjects enrolled are
described only briefly. The children studied represented all
children enrolled in first grade at randomly selected schools
in Lazio, for whom consent to participate was provided for
by parents and/or other guardians. Consent forms were
signed and returned by a little over half (51%) of the
parents; therefore, exactly hall of the children eligible to
participate were enrolled. The height, weight, and head
circumference (occipitofrontal circumference—QFC) were
measured for each child by the local school physicians for
the schools in the study. School performance and behavior
were assessed by the teachers, by means of the Teacher
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Disruptive Behavior Disorder Rating Scale (Italian trans-
lation)., Also the children's parents were also systematically
queried about signs of attention deficit and hyperactivity,
The children with impaired growth (height, weight
occiptofrontal  head circumference < 10% centile) or
impaired learning attitude (learning deficit and/or attention
and hyperactivity) were advanced to the next tier of
screening for dysmorphology assessment. Controls from
the same Ist grade classes were chosen via a random
number table from all children for whom there were signed
consent forms. Control children underwent the same
screening and testing simultaneously with the index cases.
Maternal aleohol consumption during pregnancy was
investigated by a standard interview; the interviewer also
obtained family, medical and developmental histories.

1.4 Dysmorphalogy assessment

Each child who met screening criteria as set forth above
(181 subjects and 75 controls) underwent a standardized
dysmorphology assessment. Data from the dysmorphology
assessment were used to determine potential assignment
into an FASD diagnostic category, according to the
algorithms set forth in the revised IOM criteria developed
in recent years and published by members of the rescarch
team (Hovme et al., 2003). Under these criteria a diagnosis
of FAS, with or without confirmation of maternal
drinking, reguires the following: prenatal and/or postnatal
growth retardation (height and/or weight= 10th centile),
microcephaly (OFC < 10th centile) or other evidence of
structural brain abnormalities, and specific facial anoma-
lies {at least 2 of the 3 cardinal facial findings, 1.e., short
palpebral fissures, thin vermilion border of the upper lip,
and smooth philtrum}). A diagnosis of partial FAS (PFAS),
with or without confirmed cvidence of maternal drinking,
requires the facies as above plus one or more of the
following features: prenatal andjor postnatal growth
retardation, evidence of abnormal brain growth or
structure, and evidence of the typical behavioral or
cognitive abnormalities associated with FASD. A diagnosis
of ARMND is considered in children who lack the typical
facies and reguires confirmed prenatal alcohol exposure,
structural CNS abnormalities (e.g. microcephaly), and
evidence of the complex pattern of behavioral or cognitive
abnormalities associated with FASD and which is incon-
sistent with developmental level and not explained by
genctic predisposition, family background, or environment
alone (Hovme et al, 2005).

Each child was examined by two teams of dysmorphol-
ogists working blinded to any history or knowledge of the
child and family, Palpecbral hssure measurcments were
obtained using a rigid ruler, marked in millimeters, with the
examiner directly seated in front of the subject. recording
the distance from the medial canthus to the lateral canthus.
The morphology of each subject’s upper lip and philtrum
was scored utilizing the lip philirum guide, developed by
Astley and Clarren (20000, A physical examination was
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performed to assess major and minor anomalies, each
anomalie carrying a prescribed weight. All children were
then given a total dysmorphology score (the sum of all
related individual anomolies) and were assigned to one of
the following categories: an FASD diagnosis (according to
the revised TOM criteria for FASD as outlined above),
another diazgnosis (not alcohol related), or not FASD.

2. Results
2.1. Demographic characteristics

The sample was well matched in terms of sex balance and
age: 51% of all subjects were male and the mean age was 80
months (6.7 years). Prevalence data will not be presented in
this report (see detailed data in the paper by May et al.,
206).

2.2, Growth

With respect to growth, there were significant differences
between the children with FASD and controls: height,
weight and head circumference (OFC) were depressed in
the FASD subjects. Each of these items is a key variable in
the diagnosis of FASD (Table 1)

Table 2 compares growth measures in subjects with
FASD in Italy, South Africa and Finland.

2.3, Revised I1OM diagnostic category assigrniment
Of the 181 studied children, 22 (12%) received a

diagnosis of FASD., Four of those subjects (18%) were

Table
Comparing % with deficient height, weight and head circumference in
FASD children in ltaly

Varable FASD (n=27) Controls (n = 68} P
OFC (cm) 508 519 < 1
Weipht (k) 2.0 255 =001
Height (cm) 116.2 121.0 < {1
Tahle 2

Comparing growth measures in subjects with FASD in Ttaly, South Africa
and Finland

Vunahles Italy WCP*  Finland®
FASD CONTROL FASD  FASD
{%a) %) (%a) %)

Height (mean centile) (3] 24 38 <3 21

Weight (mean centile) (%) 46 &0 <3 22

OFC {mean centile) (%) 20 50 2 13

WP = Western Cape Province (South Africa),
B autii-Rami et al., 2006
Viljoen et al., 2005,

assigned a diagnosis of FAS; 17 (77%) a diagnosis of
PFAS: and 1 (5% a diagnosis of ARND. Fifty percent of
children diagnosed as FAS exhibited all 3 facial features:
short palpebral fissures, thin vermilion border of the upper
lip, and a smooth philtrum; 36% of PFAS children had all
3 facial features,

2.4. Major and minor anomalies

Several minor anomalics differed significantly between
the FASD groups and controls: hypoplastic midface, short
palpebral fissure length, long philtral length, ptosis,
epicanthal folds, anteverted nares, smooth philtrum and
thin vermilion border of the upper lip were much more
frequently observed in the children with an FASD
diagnosis, Other physical anomalies that substantially
differentiated the two groups included a railroad track
ear configuration, camptodactly, and alteration of palmar
creasc(s) in the subjects with FASD, The overall dysmor-
phology score was significantly different (p<.001) for the
FASD group (12.5) and controls (3.3). The dysmorphology
score is a method of guantifying growth deficiency and
dysmorphic features; it is not used in assigning a diagnostic
category within FASD (see Table 3).

The dysmorphic features observed in the FASD cohort
are similar to those described in studies carried out in other
parts of Europe and South Africa: hypoplastic mid facial
features were similar, especially the smooth philtrum and

Table 3
Dysmorpholegy Asscssment Scale

Feature Poinis

Height 10%

Wesight 10%

Cheipitofrontal circumference 10%
Inner canthal distance 10%
Falpebral fissure length 108
Attention-deficit/hyperactivity disorder
Fine motor dysfunction

Midfucial hypoplasia

“Railroad track™ cars

Strabismus

Plosis

Epicanthal folds (nonracial)

Flat nasal bridge

Anteverted nares

Long philtrum

Smooth philtrem

Thin vermilion border of upper lip
Prognathism

Cardiae murmur

Cardipc malformation {confirmed)
Hypoplastic nails

Ideoreased pronation supination of clhow
Chnodactyly of fifth fingers
Camptodactyly

“Hockey stick™ palmar creases
Hirsutism

o o == T - WS F B R B RS TR R T =R P L R
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Total possible dysmorphology score
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Tablc 4
Comparing % dysmorphic features in FASD children in Tialy, South
Africa and Finland

Drvamorphic features Ttuly WCP'*  Finlund®
FASD CONTROL FASD FASD
(%) (%) (%) (%)

Smooth philtrum (%) LY 104 6049 77

Thin vermilion border (%)  E6.4 254 .0 %)

Altered palmar creases (%) 455 149.4 4.6 21

WP = Western Cape Provinee (South Africa).
b A utii-Rama et al., 2006,
“Viljoen ¢t.al., 20035,

Table 3
Comparing total dysmorphaology scores in subjects with FASD in [aly,
South Africa and Finland

Total dysmorphology scores (DS}, mean

Ttaly 125
wCp 14.0
Finland 6.0

the thin vermilion border of the upper lip (Chavez et al.,
[988; Sampson et al, 1997). Evidence of abnormal/
deficient fetal hand movement (i.e., altered palmar creases
and camptodactly) was also similar to populations studied
elsewhere (Table 4). Tuable 5 comparcs the overall
dysmorphology scores of the FASD group in Italy, South
Africa and Finland.

3. Discussion

In this paper, we report on the clinical features of one of
the largest cohorts of clinically diagnosed children with
FASD described in Europe, although during this ongoing
study it has became clear that not all children with FASD
were native to the targeted geographic region of Italy and
the population screenced. One reason for this observation 15
the low participation rate of the families: only 50% of
parents agreed to allow their children to participate. It is
unclear why the participation rate was low; however, in
Italy pediatric medical care is free, and parents may have
seen no reason to submit their children for an additional
{and perhaps unnecessary) cxamination.

3.1, FASD phenotype

Children in Ttaly who have FASD are similar in many
ways to those with FASD clsewhere in the world, Their
suppressed growth and development, depressed intellectual
functioning and behavior is similar to those described in
studies in the USA, other parts of Europe, and South
Africa: measures of height, weight, and head circomference
were depressed, and hypoplastic mid facial features were

common, especially a smooth philtrum and a thin
vermilion border of the upper lip. (Chavez et al., [U8E;
Little et al.. 1990; Lozzaroni et al., 1992; Adnams et al.,
2001; Stromiand et al., 2005), Comparing Italian children
with FASD with affected children from Finland and South
Africa. the Italian children displayed less growth deficiency
than those in the other groups. The overall dysmorphology
score was clevated among children with FASD from all
racial and ethnic groups analvzed in this study, However,
the total scores (although all were elevated) differed
significantly among the groups. with Ttalian children
displaying a significantly lower mean dysmoerphology
score. The reason for the lower score among Italian
children is not clear, although a lesser degree of growth
deficiency in Italian children as compared to their South
African or Finnish counterparts likely is & major con-
tributing factor. Although the exact reason for this less
significant degree of growth deficiency is unclear, it may
reflect better nutrition during pregnancy among Italian
mothers of children with FASD, lower levels of alcohol
consumption during their pregnancies, lower maternal
blood alcohol levels because of a pattern of drinking
during meals, or differences in genetic susceptibility to
FASD accounted for by maternal and/or fetal genotypes
{Bonati and Fellin, 1991; Kvigne et al., 2003; May et al.,
2006,

3.2, Implications for FASD prevention

Although the number and severity of negative effects of
prenatal exposure to alcohol on the psycho-physical
development of the child can range from subtle to serious,
such effects are always lifelong, and effective treatment is
unavailable (Abel, 1996). Thus, FAS prevention is a
worthwhile task. In Haly, the nisk for FAS is increased
by the widespread pattern of alcohol drinking in the entire
population, including a large number of reproductive
women who drink moderately during meals, even when
pregnant. In addition, the population is poorly aware of
and consistently undercstimates the risk for FASD.

This first study in a large group of ltalian children was a
significant step toward FAS prevention. Moreover, awire-
ness of the problem among teachers and health workers
{physicians, psychologists and allied health staff) employed
in the study and the children’s families was heightened.
It is anticipated that information regarding FASD, its
diagnosis and prevention will be disseminated to the local
population,

The data from the interviews of the mothers may be very
helpful for undersianding the drinking habits of Italian
women, prior to, during and after pregnancy. Nearly all of
them were current drinkers at the time of the study.
Surprisingly, 100% of mothers of the control children were
drinkers, while only 90% of FASD mothers admitted to
current alcohol consumption, leading the interviewers to
question the veracity of their answers. An alternative
cxplanation may be that some of the FASD mothers were
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aleoholics who drank during the index pregnancy, later
becoming abstinent. Two-thirds of the women admitted to
drinking during pregnancy, with no difference in percen-
tage reported between mothers of children with FASD and
mothers of controls. These data led the interviewers 1o
question the veracity of these answers to an even greater
extent.

This study led to development of an increased local
diagnostic capacity for FASD, since local Italian health
care professionals were given extensive hands-on training
in the diagnostic method by the American experts. Such
professional training is not only a crucial step for the
children's diagnosis and prevention, but it is also an
essential first step toward prevention, since awareness of
the problem will be further increased by these professionals
educating their peers and colleagues. Moreover, the parents
of children with FASD will be informed of the risks of
prendtal exposure to aleohol in future pregnancies, thereby
potentially decreasing the total number of future children
born with FASD in the local community, This is
particularly important since the probability of FASD is
markedly increased in subsequent offspring of women who
hiave had one child with FASD,

More relevant is the opportunity to intervene and help
children with FASD, as was the case for two children
evaluated in this screening. As further discussed. children
with special needs should be included in the regular
classroom, if possible. In [taly, the individual needs of a
child with FASD in a regular classroom may be addressed
by a personal teacher (teacher’s aide), cooperating with the
regular classroom teacher. The Medicina Scolastica (school
medicine) Service accepted the recommendations from the
FASD diagnostic team, and both the children were
assigned a personal teacher. The detection and formal
diagnosis of FAS and FASD cases is the obligatory first
step toward the design of a carefully structured environ-
ment for the affected child, in order to maximize his or her
potential.

An interesting side benelit of this study was the
impravement of the teachers’ and parents’ awareness of
behavioral and learning problems of the children in the
study. In the first vear of the study, 11.4% of children were
diagnosed with attention deficit, 13.4% with hyperactivity,
and 13.4% with specific learning disabilities. The diagnosis
was not confirmed in all the cases, but in most cases this
information led to a modification of the child's school
environment and to an improvement of the parents’
attitudes toward and care of their child’s problems. Indeed,
the teachers found that improved parenta]l and school
support of their evaluation of children's behavior could
improve their own attitudes toward problematic children.

All information obtained in this study is available from
the Territorial Health Services participating in the study
{except for the privacy-restricted information), and may be
used for the implementation of further projects in the field,
The Italian institutions and services participating in the
study have acquired new expertise and insights into a

heretofore poorly defined problem, and this information
will be shared with their entire organizations. Thus, the
improved awareness and knowledge of the effects of
prenatal exposure to alcohol are more far-reaching than
the present results described here.

3.3 Suggesiions for further aciion

Awareness of the problems related to prenatal exposure
1o aleohol may be increased only by a careful assessment of
FAS and FASD risk in our country (currently unknown)
and by a nation-wide public education campaign, with
widespread media support, targeted at the promotion of
the health of pregnant women and unborn children.
Women of childbearing age, not pregnant and not on
contraceptive treatment, should be advised to drink no
more than seven drinks per week and no more than three
drinks on any one occasion. All women should be advised
that a safe level of drinking during pregnancy has not been
determined, and that abstinence during pregnancy is the
safest course. This is a difficult task in Italy, since [taly is a
mujor international wine producer, and all campaigns
aimed at a reduction of wine drinking (at any rate and in
any population subsets) are strongly opposed by the
lobbies of wine growers and wine producers.

In [taly, clinicians and psychologists should be advised
of the need to take a thorough history to determine alcohol
use in all women of childbearing age. During pregnancy,
obtaining a careful drinking history is mandatory. Screen-
ing tests to detect at nisk pregnancies. such as T-ACE
(Tolerance, Annoyance, Cut down, Eve-opener) may be
helpful (King. 1986; Sokol and Clarren, [989; Kaskutas
and Graves, 2000; Sobell et al., 2000; Jacobson et al.,
2002). Also the assessment of common markers of
aleoholism (p-GT, MCV, GOT/GPT ratio, CDT) in at
risk mothers may be useful.

A crucial step in the prevention of FAS/FASD is the
avoidance of unplanned pregnancies in heavy-drinking
women, since many such women continue to drink heavily
well into their pregnancies, not knowing they are pregnant.
Brain damage may result from alcohol exposure in any
trimester, even before an initial positive pregnancy test.
Unfortunately, at-risk sexual intercourse is common in
alcoholics, and unintended pregnancies are frequent in
female alcoholics. Prenatal counseling is considered a
mainstay of FASD prevention, as pregnant women should
be strongly advised not to drink during pregnancy.
Unfortunately, in the case of an unplanned pregnancy, if
women have counseling after they know they are pregnant,
they already may have drunk an amount of aleohol
associated with teratogenic effects in the fetus. Thus, pre-
conception counseling of women of childbearing age who
are at nisk for an alcohol-exposed pregnancy and who are
not using effective contraception has been demonstrated to
be a promising method of prevention, and should be made
available by the National Health Service. Some studies
in animal models sugpest that the administration of
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antioxidants, free-radical scavengers and novel peptides to
pregnant women unable or unwilling to quit drinking may
reduce fetal damage: however, research in humans is
lacking.

Early diagnosis of FASD may reduce the impact
of the associated lifelong disabilities (Coles e1 al., 20009,
The diagnosis of FASD at birth and in early infancy
and childhood is difficult; however, a careful examination
by a specially trained pediatrician, clinical geneticist,
or dysmorphologist may be helpful. Also the assessment
of some biological markers in the newborn may be a
useful diagnostic adjunct (Klein et al, 2002). At present,
the assessment of fatty acid ethyl esters (FAEE)
in meconium scems the most useful, and the availability
of this test should be improved. In the long run, once
# FASD diagnosis is made, a safe, well-structured and
comfortable environment for the child is needed, as well as
an individualized teaching program.

Unfortunately, among ltalian Medical Faculties teach-
ing about FASD (as well as aleoholism) is poor, and
depends mainly on the personal knowledge and sensitivity
of single teachers. Guidelines for diagnosing FAS and
other negative birth outcomes resulting from prenatal
exposure to alechol should be developed and incor-
porated into university curricula for students in medicine,
nursing, and psychology. In addition, continuing profes-
sional training about FASD for general practitioners is
needed.

Thus, FAS prevention and maternalfinfant  health
promotion should become major public health targets in
Tealy, since no effective treatment is at present available for
the effects of prenatal exposure to alcohol. In addition the
professional training of skilled health professionals in all
aspects of FASD diagnosis, intervention, and prevention is
crucial and should be implemented in order to begin to
address this long-ignored societal problem, not only in
Italy but worldwide, wherever women drink alcohol while
pregnant.
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