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Lombardy Region: Newborn Screening Program

“..a drop of blood for a better quality of life ...."

Newborn screening in our region: information for parents

What newborn screening is

In our region, all newborns, before returning home from the nursery of the hospital they are born at, are
subjected to a small capillary blood sampling, necessary for carrying out some free laboratory tests, useful for
the early detection of children suffering from some rare congenital diseases: this is newborn screening.
Newborn screening already required as mandatory by Law 104/1992 (art.6) and by the Decree of the
President of the Council of Ministers of July 9th, 1999 and carried out throughout the national territory for the
diagnosis of Congenital Hypothyroidism, Cystic Fibrosis, Phenylketonuria and, in the Lombardy Region, it has
also been implemented for Congenital Adrenal Hyperplasia via the introduction of Extended Neonatal
Screening (ENS) which is an additional newborn screening program for some Hereditary Metabolic Diseases
(HMD). Extended Newborn Screening (ENS) is also mandatory, according to Law no. 167/2016, to the
Decree of the Minister of Health of October 13th, 2016 and to the Decree of the President of the Council of
Ministers of January 1st, 2017.

Why newborn screening is important

Newborn screening is a fundamental stage in a process that makes it possible to rapidly identify, right after
birth, those children who are suffering from some congenital diseases and makes it possible to start early, in
the highly specialized reference clinical centers, the specific therapies with drugs or special diets that permit
the sick child to develop normally and/or to significantly improve his/her health. Carrying out the screening
is therefore very important to prevent or limit the damage typical of these diseases, and to ensure a
good quality of life for the greatest number of children affected by these diseases. The Regional
Reference Laboratory for Newborn Screening of the ASST Fatebenefratelli Sacco in Milan is the regional
laboratory to which all the samples of newborn babies born in the Lombard region are sent for analysis,
wherever they are born (public and private hospitals, private nursing homes, etc.).

Diseases subject to newborn screening

In our Region, newborn screening has now been activated, in accordance with legal obligations, for the

following diseases:

» PHENYLKETONURIA (PKU): this is a hereditary disease and in the ltalian regions it occurs, also
considering its minor variants (Iperfenilalaninemie-HPA), in about one child every 4,000 births. Due to the
accumulation of an amino acid [Phenylalanine (Phe)], it can cause serious and irreversible brain damage
in some cases, if detected late. A special diet, started as soon as possible after birth in patients with high
blood concentrations of PHE, and followed under careful medical supervision, makes it possible to avoid
this damage, allowing normal physical and mental development. From a laboratory point of view, screening
involves the measurement in the neonatal blood sample of the amino acids Phenylalanine, Tyrosine and
the calculation of their ratio (Phenylalanine/Tyrosine).

» CONGENITAL HYPOTHYROIDISM (CH): Primary CH is the most frequent endocrine disease of
childhood and pediatrics; it is due to an altered or absent functioning of the thyroid gland and occurs in
about one child every 2,500 births. The lack of or insufficient production of thyroid hormones can lead, if
prolonged over time, to serious brain and physical damage, which can be avoided with early and daily drug
administration of the thyroid hormone, under careful medical supervision. From a laboratory point of view,
the screening involves the measurement of the hormone Thyrotropin (TSH) in the neonatal sample. The
use of only the biochemical marker TSH (considered today the most sensitive marker for newborn
screening of primary forms of the CH) does not allow for the identification of the rarer forms of the so-
called "central" CH.

> CONGENITAL ADRENAL HYPERPLASIA due to 21-hydroxylase deficiency: the term describes
a group of hereditary endocrine disorders that affect both sexes with an incidence of around 1
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out of 15,000 individuals. They are caused by a genetically-transmitted enzyme defect, which
affects the synthesis of the hormones produced by the adrenal glands. Clinical signs can be
highly variable. The early diagnosis of this disease today makes it possible to begin an adequate
therapeutic treatment that prevents the damage deriving from the hormonal dysfunctions
associated with this condition. From a laboratory point of view, the screening involves measuring
the 17-alpha hydroxyprogesterone (b-170HP) hormone in the neonatal sample
CYSTIC FIBROSIS (CF): also called Mucoviscidosis, it is one of the most common hereditary diseases
present in our population and in Italy it occurs in about one child for every 3,500 births. Symptoms,
depending on the different expression of the genetic defect, can also appear a few years after birth. The
early diagnosis of this disease now makes it possible to promptly apply the most appropriate specialist
treatments to ensure the best quality of life for the patient. From a laboratory point of view, the screening
involves the measurement of the Trypsin enzyme (b-IRT) in the neonatal sample; in all newborns with
hypertrypsinaemia (i.e., with a high blood concentration of b-IRT), a targeted analysis of the CFTR gene
is performed, with a search for a panel of mutations with a higher frequency, which makes it possible to
identify the newborns at an increased risk of CF promptly and with more certainty. (see below).
EXTENDED NEWBORN SCREENING (ENS): this term defines the complex newborn screening program
of a large group of Hereditary Metabolic Diseases (HMD), listed in Tables 1 and 2 of the Decree of the
Minister of Health of October 13th, 2016. These are rare diseases, of genetic origin, extremely variable in
their incidence, in their biochemical, molecular and clinical expression. Early diagnosis of these diseases
is very important, because it makes it possible to promptly initiate specific therapies and diets, before
serious damage to the body of the affected newborn can be determined. The main groups of HMDs
covered by ENS are:

¢ AMINO ACIDOPATHIES (acronym: AA)

In this group of HMDs (which also includes Phenylketonuria), a specific hereditary enzyme deficiency

can result in the inability to correctly "process"” the amino acids introduced via food and/or resulting

from the physiological process of so-called "protein catabolism". The abnormal accumulation of these

amino acids or their metabolites is therefore determined in the body, which can have toxic

consequences, even severe ones, for some organs (in particular, but not only, for the Central Nervous

System).

e ORGANIC ACIDEMIA (acronym: OA)

In this group of HMDs, similarly to AA, a specific hereditary enzyme deficiency can cause the

accumulation of some "acids" in the blood that alter the "acid-base" balance of the organism, with

possible toxic effects, even serious for some organs and vital body functions.

e FATTY ACID OXIDATION DEFECTS (acronym: FAO)

In this group of HMDs, the enzymes used for the correct use of fatty acids are not hereditarily available

or have reduced activity. This condition determines an even significant reduction in our body’s

production of energy, in particular when the concentration of glucose (the main "fuel" of our body)

tends - even physiologically - to diminish. The consequences of a condition of reduced availability of

energy components can alter the functioning of numerous organs and parts of the body and, if not

identified and corrected, it leads to the onset of organ and systemic damage, both acute (in particular

related to the condition of associated hypoglycemia) and chronic.

¢ UREA CYCLE DEFECTS (acronym UCD)

Urea cycle defects (UCD) are among the most common inherited defects of metabolism, the clinical

manifestations of which (onset in both neonatal and later years) are mainly related to the multi-organ

toxic effect of accumulated ammonium in excess in the affected subject, due to an enzymatic defect.

Among all the possible UCDs, the ENS Program is now able to identify only four defects: Citrullinemia

type | and type |IlI, Argininosuccinic aciduria, Argininemia. The therapeutic intervention
(pharmacological and dietary) is aimed at avoiding the accumulation of ammonium in tissues and
organs.

e BIOTINIDASE (acronym: BTD)

Itis a hereditary disease that determines a congenital defect of biotin metabolism which, in the absence
of treatment, is characterized by variable and even severe clinical pictures affecting many organs.

e GALACTOSEMIA (acronym: GAL)

The term Galactosemia identifies three HMDs, characterized by a defect in the metabolism of
galactose (sugar naturally present in milk, including breast milk); this group includes a serious disease
that is potentially fatal if not treated soon after birth (classical galactosemia due to the enzyme
galactose-1-fostate uridyltransferase deficiency), a rare mild form with cataract (galactokinase
deficiency) and a very rare form of variable severity (deficit of galactose epimerase). Galactosemia
screening is mainly aimed at identifying newborns at risk for the severe classical form, but newborns
with the other two forms described above can also be selected in the screening process.
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e Incidence of HMDs: overall, from the Italian data available today referring to the year 2016, it is
estimated that one newborn for every 2,500 born undergoing screening can be identified as
potentially affected by one of the HMDSs subject to screening.

e Important warning: in order to carry out the ENS correctly, many blood sample analytes (amino
acids, acylcarnitines) are measured using a special technology called "tandem mass": in addition
to the aforementioned HMDSs, other conditions, including non-hereditary ones, can be detected
(for example vitamin deficiencies) which may have clinical relevance for both the newborn and the
mother. Some of these conditions are listed in Table 3 of the Decree of the Minister of Health of
October 13th, 2016. Even for all these conditions, if identified, reporting and control actions are
foreseen.

HOW SCREENING IS CARRIED OUT
The staff in charge of the birth Center collects a few drops of blood obtained from the child's heel between 48
and 72 hours of age; the sample obtained is used for carrying out all of the newborn screening programs and
from the birth Center it is sent to the newborn screening Laboratory for carrying out the laboratory analyses.
The samples are analyzed promptly upon arrival in the laboratory and the results of the analyses are sent to
the Hospital of birth: if negative (normal), the parents will not receive any communication. In some cases, it
may happen that the blood sample is insufficient or the result of the analysis is doubtful, so a second sample
is required.
In the event of a "non-negative" result, subsequent laboratory control actions are foreseen (biochemical and,
where necessary, molecular), for carrying these out, you will be contacted by the Healthcare Staff of the birth
Center. In case of confirmed positivity of the laboratory tests, the newborn is promptly reported to the Clinical
Center of reference in order to:
e continue the diagnostic process (integrated actions of clinical control, laboratory and genetic
consultancy) until the correct identification or exclusion of a condition of hereditary metabolic disease;
e activate, where necessary, a targeted therapeutic intervention.

A positive result from a screening test does not mean "disease”, it is just an alarm signal that makes it
necessary to carry out in-depth diagnostic tests. Only a few newborns, called back due to a positive
screening test, will eventually turn out to actually be ill. The Medical and Nursing Staff of the Hospital of
birth will, however, promptly provide the family with all the information relating to carrying out the control tests
and their meaning.

SCOPE OF COMMUNICATION OF PERSONAL DATA

The implementation of the screening requires, for correctly carrying out and interpreting the analytical
procedures, the communication of the newborn’s personal data (identification, health and anamnestic) among
the structures of the regional newborn screening system (birth Center, screening Laboratory and diagnostic
confirmation, clinical Centers of reference). In addition, positive cases at screening, for which the diagnosis
has been confirmed, are communicated to the competent regional and national Registers in compliance with
adequate measures and security measures for the processing of sensitive personal data, as required by
Legislative Decree 196/2003.

SAMPLE STORAGE TIMES.

Once the newborn screening has been carried out, as a precaution, the blood sample is stored for a period of
two years at the regional newborn screening Laboratory (short storage), a period deemed necessary for
carrying out any actions to check and verify the newborn’s state of health.

AN EXTRA TEST: GENETIC ANALYSIS FOR NEWBORN SCREENING OF CYSTIC FIBROSIS

Cystic Fibrosis is the most common hereditary disease in our population and it is due to the presence, in the
individual genetic heritage, of some specific "mutations" (= errors): the disease occurs in 25% of the children
of parents who are both healthy carriers (therefore unaffected) of a mutation.

In order to identify, with a greater degree of certainty, the highest possible number of patients, the newborn
screening program for this disease requires, in less than 2% of the newborns, the execution of an additional
test represented by the analysis of the genetic heritage of the newborn for the detection of CF mutations (DNA
test for cystic fibrosis).

This second test, carried out only in the newborns at greater risk of cystic fibrosis, makes it possible to identify
the sick newborns more quickly and with greater sensitivity, but it identifies, in some cases, even newborns,
who are not sick, but simply healthy carriers of a mutation for cystic fibrosis, necessarily inherited from one of
the two biological parents. Whenever a newborn carrying a mutation due to cystic fibrosis is identified, a
definitive in-depth test (sweat test) is required at the Newborn Screening Laboratory, accompanied by an
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informative interview with the parents, carried out by qualified personnel of the Screening Laboratory. Parents
are also offered (and strongly recommended to accept) the possibility of carrying out genetic counseling and
a molecular study for cystic fibrosis, to better define the individual genetic assets and the so-called couple risk
(risk of having children in future pregnancies suffering from the disease).

Parents who, despite the importance of this additional test, are opposed to carrying out the genetic test for
cystic fibrosis in their child's sample, can express this wish to the ward medical Staff, who will inform the
Newborn Screening Laboratory: in this case, however, they must be responsibly aware of strongly
decreasing, with this dissenting action, the possibility that their child, if sick, will be correctly identified
by the screening program, as the impossibility to carry out the genetic test provided for by the program,
strongly reduces the sensitivity (about -15%) and the safety of screening. For this reason, parents will be
required to sign a specific form. In any case, the newborn screening of cystic fibrosis, mandatory by law, is still
carried out with only biochemical tests (b-IRT, sweat test).

SOME IMPORTANT INFORMATION TO REMEMBER

Screening is an important preventive medicine activity that can avoid, or greatly reduce, the damage of some
congenital diseases!

Even though very sensitive laboratory methods are used, no screening program can identify all the sick
newborns present in the population examined.

The screening programs are designed to minimize the disturbance caused to the newborn and the discomfort
for the family: in less than 5.0% of all newborns it is necessary to initiate (differently graded) control procedures.

Some newborns are recalled only to carry out a safety check of the first test with "dubious” results or because
for technical reasons the blood sample was insufficient for accurate analysis.

A positive newborn screening test does not mean that the baby is sick; it just means that further checks are

needed. However, it is very important that all newborns with positive results undergo the checks required by
the screening program!

[Text drawn up on October 1st, 2018 by LRRSN]
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Lombardy Region: Newborn Screening Program

Official signed statement regarding "Newborn Screening”

The undersigned (name and surname)

(Name, Surname of the NEWDOIN ... .. i e born on

........................ at the Hospital / Healthcare Facility ..........c.coooiiiiiii

Declares
to have received the information sheet "Newborn screening in our region" on ........................ and to

have understood its contents. In particular, he/she declares to have been informed that:

v screening is an important preventive medical activity, mandatory by law, which can avoid, or strongly reduce, the
damage of some congenital diseases;

v even if very sensitive laboratory methods and technologies are used, no screening program can identify all the
sick newborns present in the population examined;

v the screening programs, although designed to minimize the disturbance caused to the newborn and the
inconvenience for the family, in some cases require (positive screening test) the activation of specific control tests
(an event that occurs in less than 5.0% of the total newborn population);

v' some newborns are recalled only to carry out a safety check of the first test with "dubious" results or for
"insufficient sample"

v in some cases, the Cystic Fibrosis newborn screening protocol requires carrying out genetic tests, for which,
however, the parents may disagree with carrying these tests out (with an important reduction in the sensitivity of
the program)

v’ itis very important that all newborns with positive results undergo the checks required by the screening program

v’ the positivity of a newborn screening test does not mean that the baby is sick, it just means that further checks
are needed.

He/she also declares that the Healthcare Personnel (Neonatologist Doctor and/or authorized Nursing Personnel)
have given comprehensive answers to all questions or doubts regarding the above information.
D | (=

Signature of the Mother .............oevviviiiiiiieiiiiiiiiiiinns o
Signature of the Father ...

Signature of the Neonatologist/Healthcare Staff Member

[Text drawn up on October 1st, 2018 by LRRSN]
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This form is to all intents and purposes an integral part of the medical records.



