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SCREENING NEONATALE PER FIBROSI
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IL RICONOSCIMENTO DELLE FORME
ATIPICHE DI MALATTIA

Rita Padoan
Centro di Supporto per la Fibrosi Cistica, Clinica Pediatrica, Brescia

Cystic Fibrosis newborn
screening

The magnitude of the health benefits from screening for CF
is sufficient that states should consider including routine
newborn screening for CF in conjunction with systems to

ensure access to high-quality care. (cbc, MMWR,
Recommendations and Reports October 15, 2004/ 53(RR13);1-36)

NBS is designed, by definition,

to detect newborns who are
affected by “severe” classical
CF forms but have no symptoms.
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<1980: CF NBS conducted with BM test
1983-92:IRT/IRT as pilot study (research protocol)

- 1989: CFTR discovered on 7th chromosome

1992: DNA analysis in CF NBS IRT/delF508/IRT
(in ltaly delF508 = 54% of CF alleles)

Since October 1998 IRT/DNA (multi panel mutations)/IRT
(31-33 alleles = 75% of CF alleles)

Screening neonatale per FC —
problematiche attuali

Livelli di cut off per b-IRT
Scelta dei pannelli di mutazioni CFTR (DNA panels)

Protocolli di trattamento dei neonati identificati
dallo NBS

Possibilita di trials clinici

Formazione per gli operatori (neonatologi, pediatri)
Corretta informazione per le famiglie




E sempre corretto
che il neonato diventi paziente?

Screening neonatale per FC —
problematiche attuali

NBS con l'uso di un’estesa analisi genetica

Conferma diagnostica e riconoscimento dei
portatori
— Valori normali di test del sudore <6 mesi

NBS e counselling: dilemmi diagnostici e forme
atipiche
Management delle forme atipiche

CYSTIC FIBROSIS DIAGNOSIS

Classical CF :

sweat test >60 mmol/l

CETR GENOTYPE/PHENOTYPE CORRELATION

Pancreatic
insufficiency
Pancreatic

CFTR ASSOCIATED sufficiency
DISEASE Atypical CF

Monosymptomatic
disease

(2
°
a0
2

NO DISEASE °

CFTR genotype
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Male Infertility Pancreatic Dysiunction Pulmusmary [ysfunciion

Figure & Interplay of three factors creales marked wvariability in the CF
phanotype. In all patients, mutation in both alleles of CFTH s a disease
[ | CFTR putations | pracondition. Far male infertility (laft), the precondition appears to be essentially
all that matters, in that wirtually all males homozygous of compound-

[ onther Genes heterozygous for CF-related mutations are azoospermic. Pancreatic
dysfunction (center) is less frequant. Althowgh it shows strong correlation with

Erviromemenial sawvere CFTAR mutations {of clags 1, 2, or 3 in Figure 5), other genes are
Influences involved. as suggested by a mouse CF model implicating a non-CFTH locus in

pralongead survival without intestinal obstrection. For its part, lung involvament
{right) shows a wide range of severity even in patienis with identical OFTR
genotypes {e.g., AFS08 homozygosily), Among organ systems thal normally
axpress OFTH, tha airway is maximally exposad to the anvironmeandt,

Classic and Nonclassic Cystic Fibrosis

MNonclassic cystic fibrosis
{some functional CFTR protein,
providing survival advantage)

Classic cystic fibrosis
{no functional CFTR protein}

Chronic sinusitis — - Chronic sinusitis
Severa chronic bactarial Chronic bacterial
infection of airways ____ infection of airways
“-—-_______hhqq_ o (latar onset, but variabla)
a2 ) y e
Severe hapatobiliary . e

disease (5-10% of cases)

Pancreatic exocrine —_— 9 Adeguate pancreatic
insufficiency o ____—exocrine function {usually);
Ih - pancreatitis (5-20% of cases)

Meconium ileus at birth TR
{15-20% of cases) ——

Sweat chloride value — B —— Sweat chloride value usually
usually #0-110 mmol/liter; 6090 mmol/liter; sometimes
sometimes 60-90 mmal/liter normal (<40 mmol/liter)
Obstructive azoospermia Obstructive azoospermia

With permission: N Eng J Med 347; 439-442: 2002




CF Newborn Screening: [IRT/DNA (multi panel
mutations)/IRT]

> S b-IRT 3-5 days




CF Newborn Screening: [IRT/DNA (multi panel
mutations)/IRT]

conotl] — [ vRTSa |

> cut off

J- | —
DNA analysis

Problema: falsi negativi allo screening
-pazienti con FC severa (ileo da meconio)

-pazienti con forma atipica
STOP

stor

CF Newborn Screening: [IRT/DNA (multi panel
mutations)/IRT]

P S b-IRT 3-5 days

> cut off

DNA analysis +/+
b-IRT 24-30 d.

Problema: 2 alleli FC,
ma test sudore <60 mEq/L




CF Newborn Screening: [IRT/DNA (multi panel
mutations)/IRT]

conott] — [ wRTSa |

> cut off

stor]

DNA analysis +/+
b-IRT 24-30 d.

> cut off
STOP Sweat test

CF Newborn Screening: [IRT/DNA (multi panel
mutations)/IRT]

P S b-IRT 3-5 days

> cut off

DNA analysis +/+
1

+/-

> cut off \
STOP Sweat test




“Das Kind stirbt bald “Morira presto il

wieder, bambino, stregato,la cui
dessen Stirne bein fronte sa di sale se
kiissen salzig schmeckt” baciata”

Woe to that child which when kissed
on the forehead tastes salty.
They are bewitched and soon will die

PAEDIATRIC RESPIRATORY REVIEWS (2004) 5(Suppl A), S357-S359

Available online at www.sciencedirect com

--------------

Respiratory Reviews

Diagnosis of CF despite
normal or borderline sweat chloride

Margaret W. Leigh*

Department of Pediatrics, University of North Carolina, Chapel Hill, NC, USA

@© 1998 Oxford University Press Human Molecular Genetics, 1998, Vol. 7, No. 4 729-735

A mutation in the cystic fibrosis transmembrane
conductance regulator gene associated with elevated
sweat chloride concentrations in the absence of cystic
fibrosis

John E. Mickle!, Milan Macek Jr!-*, Stephanie B. Fulmer-Smentek!, Michelle M. Egan’, Erik
Schwiebert?$, William Guggino?, Richard Moss® and Garry R. Cutting™*

Center for Medical Genetics and Department of Pediatrics and 2Physiology, Johns Hopkins University School of
Medicine, Baltimore, MD 21287, USA and Stanford University Medical Center, Stanford, CA, USA




Eur J Pediatr 2002;161:212-5

"Negative sweat test in hypertrypsinaemic CF
infants carrying rare CFTR mutations”

Padoan R., Bassotti A., Seia M., Corbetta C.,

Age at | SYMPTOMS GENOTYPE
re-
evaluatio

respiratory A F508/4309D

Severe nasal polyposis AF508/3849+10kbC—>

=
Familial hystory AF508/R117H-7T

No symptoms R117H-7T/L997F

Upper airways recurrent | AFB508/R117H-7T
infections

No symptoms AF508/r117L

Sweat test: chloride values in non CF subjects (b-IRT-ve)
and
in b-IRT+ve infants (AF508 carriers, CF, AF508 negative)

100 - Nel primo anno di vita il valore NORMALE
§3 ] di cloro nel sudore ¢ inferiore ai 30 mEq/L
Zg 1 - 14.8 + 4.6 (97.5° centile = 24 mEq/L)

N 50 -
40 -
30 |
20
U= M
0 T T T T T T T |
0 20 40 60 80 100 120 140 160
mEq/1 CI'

— Non CF subjects — CF patients — DeltaF508 carriers — DeltaF508 negative
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Test del sudore nei primi mesi di vita

Farrell P NEJM 1996 IRT + ve 10.5 + 5.3 mmol/L ClI-
(USA) No F508del
Corbetta IJP 1996 IRT —ve 14.8 + 4.6
(Milano) No F508del
“ IRT + ve 15.0+54
No F508del

Taccetti ADCFN 2004 IRT +ve 16.1 + 7.06
(Firenze)
Massie J J Ped 2000 IRT+ 155+ 6.2
(Australia) F508del carriers
Farrell P NEJM 1996 IRT+ 149 + 8.4
(USA) F508del carriers

po)

i At the moment,

. the incidence of atypical forms of CF

is unknown

In our region (N-W Italy).
all newborns undergo

a CF screening procedure

NBS Specimen Collection

blood drop lightly touched to
fitter paper

Aim of our study was to investigate the
capacity of the NS to recognize CF atypical
forms and to clarify their incidence
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Screening neonatale e test del sudore

Test del Numero di mutazioni CFTR identificate con
sudore (cloro NBS
mEqg/L) )

>60 Fibrosi Fibrosi Fibrosi Cistica
(patologico) Cistica Cistica

30-59 ssibile FC ssibile FC
(borderline)

<30 (normale) Carrier Normale

2002: 89,108 screened newborns
1201 (1,35%) neo IRT+ve

Test del Numero di mutazioni CFTR identificate con
sudore (cloro NBS
mEq/L) 1 0

83 193 (recall+ve)

>60 12
(patologico)

30-59 15
(borderline)

<30 (normale) 56
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b-IRT +ve, DNA: +/-

~ NG

Test borderline

Test normale > 30 mEg/L cloro Test patologico
< 30 mEg/L cloro ‘ >60 mEg/L cloro
B.no portatore, Ripete TS B.no FC,

no follow up, E/o analisi genetica

> PLS di Il livello Al Gentro
/V specialistico
CONSULENZA GENETICA Al GENITORI

Genetic analysis in infants with borderline sweat test

(DHPLC and polyT)
With CF symptoms Without symptoms
R553X /R117H-5T* AF508/ 5T
P5L/HI99R (PI)* AF508/ 5T
AF508/ D1152H* G542X/ 5T
AF508/ D1152H* AF508/ 5T
1717-1G-A/ D1152H* 2789+5G->A / 5T
3849+10KbC-->T/ 711+5G->A* AF508/ 5T
R117H-7T/ unknown* AF508/ - carrier
G542X/unknown (met. alkalosis) G542X/ - carrier

AF508/ - lost to follow up

* Recurrent respiratory infection
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CF incidence in 2002

27 classical CF (11 M.1.)
1:3,300 (27/89,108; IC 95% 1:2273-1:5006).

15 atypical CF
1:5,940 (15/89,108; IC 95% 1:3,593-1:10,608).

False negatives: ° meconium ileus (delF508/delF508) 121 mEq/l CL;
*prenatal diagnosis (2789+5G 2A/Y89C) <30 mEq/L CI;

Follow up diagnostico- terapeutico dei
lattanti con test del sudore borderline

Test del sudore centralizzato (metodo
quantitativo)

Analisi genetica di IT livello (DGGE, DHPLC,
delezioni)

Visita specialistica e consulenza genetica
presso il Centro FC

Valutazione per malassorbimento
(f- elastasi pancreatica)

. Rx torace (o TAC ?) e valutazione
microbiologica delle secrezioni bronchiali se
sintomi respiratori
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Follow up diagnostico-terapeutico dei
lattanti con test del sudore borderline

6. Supplementazione salina nel periodo estivo

7. Stretto rapporto con il pediatra curante

8. Valutazione della differenza di potenziale
nasale o differenza di potenziale
intestinale

9. Rivalutazione del caso

Studio della funzione della proteina CFTR:
differenza di potenziale nasale

Control subject
0
| Bascline | Amiloride : 0CI solution sop

30 - = ] E -
CF patient 10 } .':'.

Borderline
(NPD) obs

NFPD (mV)

360
Time (sec)
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Conclusioni -1: NBS

IRT/DNA FC classiche
test del sudore Carriers

analisi molecolare FC atipiche

L’analisi molecolare di ll livello pud chiarire la
diagnosi nei neonati ipertripsinemici con test del
sudore borderline e senza sintomatologia nel
primo anno di vita

Conclusioni -2. Fibrosi Cistica?

JOURNAL OF THE ROYAL SOCIETY OF MEDICINE Su

Modifier genes Enviranment

Mole{r E&ri& hemical Clini enotype |
inical phenotyp
phenotype effect effect

| —»—»E —»‘.

Clincial effects

Genotyping Nasal PD  Sweat test s e

NS e Pancreas Saltloss
v

)

Classical CF Atypical CF/

ety CFTR related
suficient 8 disorder

insufficent) (often single organ
pathology)

ire T Arepresentation of the factors that influence the path from genotype to phenotype. PD=potential difference; CF=cystic fibrosis
wrinted with permission from David T J, ed. Recent Advances in Paediatrics, Vol. 20. London: RSM Press, 2003]
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STRATEGIE DIAGNOSTICHE ED ASSISTENZIALI COME
GARANZIA DI QUALITA’

Migliorare Ila qualita del programma di NBS:
interventi per gli Ospedali periferici
e i pediatri curanti

Migliorare la conoscenza delle attuali procedure di
NBS - incontri per neonatologi, infermieri,
chirurghi pediatrici e pediatri

Raccomandazioni per migliorare I’esecuzione e la
valutazione del test del sudore = diffusione
informazioni sui limiti di normalita.

Centralizzazione del test del sudore per i carriers.
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