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Objetivos

Objetivos de la pesquisa neonatal en FQ

= Mostrar los diferentes métodos de pesquiza y

como Interpretar los resultados

Revisar las ventajas y las desventajas de los
diferentes métodos de pesquiza

m Resultados falsos positivos y negativos

Seguimiento de los pacientes pesguizados en
los centros de FQ. Intervencion temprana para
obtener mejores resultados.



Enf Cronica

_(infeccic’m
Croénica, inflamacion, obstruc
cion)
Perdida de Sal Enf.Gastrointestinal
(Electrolitos altos en FQ (Ins. Pancreatica,
sudor, test diagndsticos) Auto‘igfmica malabsorcion, desnutricion)

recesiva

Otras manifestaciones

clinicas
(Obstruccion intestinal, cirrosis
, diabetes




“Pesquisa neonatal” |
Para que sirve ;

 La Pesquisa Neonatal son programas de salud publica
creados para detectar en recien nacidos una serie de
enfermedades tratables pero sin evidencia clinica de
la misma al momento del nacimiento.

« Algunas de las enfermedades incluidas en los
programas de pesquisa serian solamente detectadas
después gue ya se han producido danos irreversibles
siendo incluso en algunos casos la muerte subita la
primera manifestacion de la enfermedad.



Programas de Pesquisa
neonatal

@ Los programas de pesquisa neonatal fueron
creados con el objetivo de prevenir la deteccion
tardia de la enfermedad.

m La Pesquisa consiste en la realizacion de test,
examenes y procedimientos que puedan ser
aplicados rapidamente.

= Trata de separar aguellos individuos que pueden
estar enfermos o en riesgo de padecer una
determinada enfermedad de aquellos que no lo
estan .

_ Sospecha de la
Pesquisa laboratorio enfermedad antes de
neonatal los sintomas



PROBLEMAS ASOCIADOS A UN
DIAGNOSTICO TARDIO EN FQ

> Muertes potencialmente prevenibles

> DesnutricioOn severa con trstornos
hidroelectrolitica

> Complicaciones pulmonares

> Ansiedad familiar

> Retraso en el consejo genetico



Malnutricion severa




Pesquisa neonatal en Winsconsin RCT
crecimiento de pacientes con pesquisa
o0 con diagnostico tradicional.
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Funcion pulmonar de los niflos con FQ
diagnosticados por diferentes metodos segun
el registro americano de FQ 2002
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Early Life Growth Trajectories in Cystic Fibrosis are Associated
with Pulmonary Function at Age 6 Years

Don B. Sanders, MD, MS', Niza Fink, DSc?, Nicole Mayer-Hamblett, PhD*#, Michael S. Schechter, MD, MPH®, _
Gregory S. Sawicki, MD, MPH®, Margaret Rosenfeld, MD, MPH*, Patrick A. Flume, MD’, and Wayne J. Morgan, MD®

Conclusion: entre pacientes cambios
del estado nutricional en los
primeros 6 afos de vida estan
asociados con el VEF1 a los 6-7
anos.

Hay una clara relacion entre
intervenciones nutricionales
tempranas y la funciéon pulmonar.
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Early life growth patterns persist for 12 years and impact pulmonary
outcomes in cystic fibrosis 337 ¥k

Don B. Sanders *'. Zhumin Zhang b Philip M. Farrell ¢4 HuiChuan J. Lai 9%
on behalf of the Wisconsin CF Neonatal Screening Group
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Estrategias para la pesquisa de
Fibrosis Quistica

Primera prueba IRT IRT IRT
> cut off >50 >99 > ik ujf
>100
Recitacion \ l \ Envio tarjeta
Segunda prueba IRT (< 25 dias) PAP DNA
>1.6 / >0.5
< cut off > cut off 1-2 Mut 0 Mut
: : <cutoff > cut off , :
Pesquisa Pesquisa . : Pesquisa Pesquisa
necativa positiva  ’esquisa Pesgglsa positiva neoativa
& l negativa positiva &
b
Derivacion a centro de FQ
(Test de Sudor)
Sens: <83% Sens: 80 a 100% Sens: >90 %

VPP: 10-20% VPP: 4.2 8% VPP: 40-50%



Pesquisa Neonatal

RIRVARIR TIR/ADN TIR/PAP

Sensibilidad

< 83% > 90% 80 a 100%
poblacion /
mutaciones
analizadas

VPP

10 a 20% 40 a 50% 4a8%

Ventajas

Alto VPP No requiere
No requiere recitacion
recitacion

Desventajas

Alta tasa de Detecta portadores
recitacion sanosy
mutaciones que
pueden no tener
significado clinico
Costo




Original Article @
CrossMark
Neonatal screening for cystic fibrosis: Comparing the

performances of IRT/DNA and IRT/PAP~

Jacques Sarles Ei* Roch Giorgi a5 Ppatrice Berthézeéne ¢, Anne Munck 2, David Cheillan ",
Y f
Jean-Charles Dagom ““, Michel Roussey °

IRT =50 IRT=100 Detection Sweat 4 TP FM
and mean and mean rare* tests Suspects n Classical AF® M Classical
PAP = PAP = (%) n forms** forms**
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1.2 0.6 86.7 1706 0.308 84 70 4
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1.4 0.6 86.7 1344 0.243 84 70

1.5 0.6 84.9 1210 0.219 83 69

1.6 0.6 849 1111 0.201 83 69

1.7 0.6 84.9 1021 0.154 82 69

1.8 0.6 84.9 951 0.172 82 69

1.9 0.6 84.9 904 0.163 82 69

tnjtn|tnfw|dh [Sh |Sh |[Sh | Sh
Co |Co | Co | Cao(da |Co |[Go [Co |G
chlun || ks | s
=l |l | =] | =l | | | | [
—_ = | == === ]=|=

2.0 0.6 83.2 345 0.152 81 68

IRT d3 Ctd IRT PAP [ Mut 1 Mut 2

B 6E 0.4 AF508del ATF508del
B7.8 106.5 0.5 E1104X E1104X
93.2 105.8 0.8 G91R AF508del
71.1 56.7 0.3 AF508del ATF508del
67.9 54.4 1.5 AFS508del ATF508del
87.1 82.9 4.5 E1104X DITOH

61.5 62 5.0 R553X A455E

62.4 63.0 2IR3AA>G 907delCins11

117.0 81.5 S466X S466X Sarlesy col JCF 2014




Prospective and parallel assessments of cystic fibrosis newborn
screening protocols in the Czech Republic: IRT/DNA/IRT versus
IRT/PAP and IRT/PAP/DNA

IRT/DNAJIRT IRT/PAP IRT/PAP/DNA

First tier IRT measurement

- :

IRT =65 ng/mL IRT =30 ng/mL

- :

Second tier DNA analysis Second tier PAP measurement

] I | ,

") .
0 mutations and [ 1 or 2 mutations IRT 30.0-99.9 ng/mL and PAP =1.8 ng/mL

IRT =200 ng/mL or IRT 2100.0 ng/mL and PAP =1.0 ng/mL

r w

\
Third tier
DNA analysis

I 1

Second DBS

IRT =50 ng/mL up to 42* day
or
=30 ng/mL after 42 day

Sweat test | or 2 mutations




IRT/DNA¥IRT

IRT/PAP

IRT/PAP/DNA*®

Newboms screened (V)

IRT positives (N; %)

PAP positives (N, %)

Median age (range) at the availability of DNA-testing” results (days)
1 and/or 2 CF mutations detected (N; %)

Recalled newboms for repeated [RT examination (N; %)
Positive CF NBS (N; %)

Positive IRT in newboms recalled for repeated examination ()
ST indicated (N; %)

ST camed out (N; % of indicated ST)

CF carriers (N)

Prevalence of CF carriers

Diagnosed CF patients (N)

False positives based on performed ST (M; % of all cases screened)

. - . : Y f T’ W e
Mewboms with eg i URdel/R H- - i

False negatives (N)

106,522
1,158 (1.09)
36 (9-222%)
76 (0.07)
47 (0.04)
123 (0.12)

1

77 (0.07)
72° (93.51)
55

1m 21

19

99 (0.09)

2

106,522
3,155 (2.96)
260 (0.24)
260 (0.24)
260 (0.24)
204° (78.46)

16
188 (0.18)

106,522
3,155 (2.96)
260 (0.24)
36 (9-222%)
27 (0.03)
27 (0.03)
27 (0.03)
24° (88.89)
12

1in22

15

9 (0.01)

2

5

otal 0 patenis detected (V)
Median age (range) at diagnosis (days)
CF prevalence
Sensitivity (TP/TP+FN)

Specificity (TN/TN+FP)
PPV (TP TP+FP)

L™

36 (9-57)°
1in 5,072°
0.9048
0.9991
0.1610

0.7619
0.9982
0.0784




NO HAY NINGUN SISTEMA DE
PESQUISA PARA FQ QUE SEA
PERFECTO
>Ninguno de los sistemas actuales de pesquisa es ideal y
detecta todos los casos de FQ, pudiendo haber falsos

negativos
Pediatrics 2009

»Hay una variedad de algoritmos de pesquisa alrededor del
mundo, en Europa en el 2016 habia 16, en 16 paises. A
causa de que no existe un programa perfecto.

Archdischild 2017

»Los pediatras deben saber que la pesquisa no es un test
diagnostico y como toda pesquisa pierde pacientes por lo
cual se debe mantener un alto indice de sospecha.
Pediatr Pulmonol 2011




Pacientes con Pesquisa negativa

DIAGNOSTICO DE FIBROSIS QUISTICA EN PACIENTES CON
PESQUISA NEONATAL NORMAL.

OBJETIVOS: Alertar sobre probabilidad diagnéstica de FQ en
pacientes con el antecedente de pesquisa neonatal normal.

RESULTADOS:

De 169 pacientes con diagnostico de fibrosis quistica, en
seguimiento en el Hospital Garrahan, 89 pacientes fueron incluidos
en el estudio, 80 pacientes no lo fueron por no presentar pesquisa
neonatal al nacimiento o por presentar diagnostico de FQ fuera del
periodo de estudio. Las edades al diagnostico fueron de entre 4y 21
meses.De los 89 pacientes incluidos, 78 (87,6%) presentaron
pesquisa positiva 'y 11 (12,4%)negativa

Congreso argentino de Neumonologia 2018
( trabajo 83)



Pesquisa negativa en pacientes con
FQ

DIAGNOSTICO DE FIBROSIS QUISTICA EN PACIENTES CON PESQUISA
NEONATAL NORMAL.

- - Meses -_- Si No Si Si -- --
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Trabajo N 83



Sintomas que presentaron al
diagnostico

Sintomas




Factors Accounting for a Missed Diagnosis of Cystic Fibrosis
After Newborn Screening

Michael J. Rock, MD'-", Hara Levy, MDZ, Christina Zaleski, MS, CGC?3, and Philip M. Farrell,
MD, PhD'

In the newborn nursery
Newborn screening specimen is not obtained
Newborn screening specimen quality 1s unacceptable
Newbom screening specimen labeling error in the neonatal nursery
In the centralized testing laboratory
4 Newbom screening specimen mux-up in the centralized testing laboratory
5 Initial immunoreactive trypsmogen (IRT) cutoff level 1s inappropniate
6 Infant’s IRT level is below the cutoff (biologic false negative)

7

In IRT/IRT method, a second specimen 1s not obtained and there 15 no follow-up
8 In IRT/IRT method, the second IRT 1s not above the cutoff
9 In IRT/DNA method, uncommon mutation(s) 1s{are) present
10 Lab errors (e.g.. errors measuring IR T, or DNA mmtation analysis)
11 Clerical error in reporting the newborn sereen result to the primary care provider
Follow-up
12 Miscommunication of newborn screen result between primary care provider and family (e g . sweat test not performed)
13 Error n measurement of sweat chloride

14 Inappropriate cutoff value of sweat chlonide

Rock, M y col Pediatr.Pulmon 2011



Cystic fibrosis newborn screening: outcome of infants
with normal sweat tests

Claire Edmondson,' Christopher Grime,' Ammani Prasad,® Jacqui Cowlard,’
Chinedu E C Nwokoro,® Gary Ruiz,* Colin Wallis,? lan M Balfour-Lynn'

[ Day 5 blood spot samples: IRT assay ]

Assay in singlicate

Note: CF infants with meconium ileus
may show a normal IRT. They, and
[__IRT<cutoffo | [_IRT= cutoffo | babies at high risk due to family history
Re-assay in duplicate or who have shown echogenic bowel,
should be investigated according to
[ ] clinical circumstances as well as being

[ IRT < cut-off 1 ] [ IRT = cut-off 1 ] screened.

I
l [DNA analysis - 4 mutationsJ

CF not suspected Cut-off 0 = 60 ng/ml

Cut-off 1 = 99.5* centile
Cut-off 2 is 10 ng/ml below cut-off 1
l 99.9" centile = 120 ng/ml

[ Two CF nl'autations J [ One CF r{nutation ] [No mutaticin detected]

1
L[DNA analysis - 29 or 31 panel]
1

[ One CF mutation ]

>
[ IRT on 2™ blood spot sample ] IRT on 2™ blood spot ]
! |
l | [ I
[ IRT = cut-off 2 ] [ IRT < cut-off 2 ] [ IRT 2 cut-off 2 ] [ IRT < cut-off 2 ]
v

CF suspected i robable carrier CF not suspected CF suspected CF not suspected




Referred for sweat test
n=511

_.-'-'._'_'-'_FF'._

——

Cystic fibrosis

P

Normal sweat test
n=95
——— —
D

Discharged from follow up
n=79

No clinical information
n=28

Untraceable
n=16

GPs did not return
questionnaire
n=12

Table 1 Genetic results for children with CF mutations and CFSPID

Children with two mutations believed to cause CF disease

p.Phe508del Duplication part of CFTR gene from
promotor to exon 10

p.Gly542X p.Tyr1073Cys
p.Phe508del 3489+10kbC>T
p.Phe508del p.Leu206Trp
p.Phe508del p.Arg117His (7T)*

Children with one or two CFTR gene mutations of uncertain or variable
significance (CFSPID)

p.Phe508del p.Arg117His (7T)
p.Phe508del p.Asp1152His
p.Gly524X p.Leud97Phe
p.Glu1124del p.Glu1124del



Orignal Article @

Crasshdark
Cystic Fibrosis Screen Positive, Inconclusive Diagnosis (CFSPID):
A new designation and management recommendations for infants

with an inconclusive diagnosis following newbomn screening

A. Munck **, S.J. Mayell *, V. Winters ¢, A. Shawcross ©, N. Derichs ¢, R. Parad *%, J. Barben ",
K W. Southern <-4*

> Grupo A:

Test del sudor normal y dos
mutaciones para el gen de la FQ , con almenos
una con consecuencia fenotipica desconocida

> Grupo B:

Test del sudor dudoso y una o
ninguna mutacion del gen de la FQ

J ournal of Cystic Fibrosis 2014



Ciroup A, nomoal swesd chionde valee (<30 mmal L 'j amil twoor CFTH
muisinn, =i leasi one ol wihich has unclear phenolypic consequences

Al

Infamis should be lolliwed wp in specmlsd CF chme. I ey are seenin a
niom=LF chme they should he reviewad by a CF physacien (or 2 physacen
with an mieresi m CF).

For infants atiendmye a spec] wi CF chme, polices should ensure ihed the
mlznl 15 nol expased i 2y increased msk ol coss mbachon.

Infamis showuld wnderyo @ repest nvesl tesiaged 6-12 months Depending

o genodype, a lurther ovest et moy he consxderad in the secmad year ol

hie.

Infamis should he reviewed m chnie hetween & and 12 months ol ape, and
therealier ammually (or more mequendly, &5 indeated by chmocal cmosms
ozl y @moo et es).

Anmual review should chmcally sssess mowih, wewhi gam  amd
remaiory omdibon. Bochermcal or radwologmcal invedgatons shoukl
amly he imderialen it chmeally midscaded .

Faomlies should be fully miommed regardmye thar chikd's penetc amd
mochemmical remuls They should understamd thed ther child does not
heve a dehmbve degmoss of oy Hbrosas and that this wall be reviewed
ammually.

Rellecimyg ihe ahsence ol a clear dmpnoms, the temm “Cystc Fibmss
Soreen Positive, Incnchiave Dhisgnoss (CFEPID) should be used o
descrihe ihese mlamis

Chmeens shoukl review the CFTR-2 websiie ai the ammual review for

new inbommehon reganhng the miani's gemolype and disous thess
tmhmys wath the By,

Faimlies amd the promery care physscian should be given clear
mbommedion = o how o cmtss fhe OF feam m the hollbwing
situstions; fanlure o gam weghi adequadely, peradent bume siook or
persieni regralony symploms (mone than 2 weeks)

Cloklren should recerve mutne coklhood mmmumsahons

Clholdren should nod be exposed o cigaretie smmoke.

Children =] thewr faomlies should be encourspesd 0 adopl a healihy
sty le oons dend with meional gundemce on exencise, nuinbon and other
apect: ol public healdh pohcy.

Faomlies should he alfered a rebermal v genelic counsellmg.

Destznls ol mizmis m s group should be kepl on 2n apprognade med o]
i st

Dhl mod reach comsensus {79% apreemeni). Repraiony e should be
tken mouhnely & annusl review amd when chmeally mehicaded .

Ciroup B, imenmedizie swesl chlonde vahe (3059 momaol L I_:I amid one or no

CFTR mutsion:

Bl

Infamis should be followead up 1n & specahs CF clmac. I ihey are seen m
a mon-lCF clmic they shaukl be reviewsd by a CF physcen (or a
physaciam with am imiemesi 1n CF)L
Faor infanits stfend my a specml st CF chme, polices should ensure thed the
mizml 15 nol exposed o amy incressed nsk ol aoss mibechon.
Infznts shoukl undergn 2 repest swead led aped 612 months
Chme ballow-up mey be Smonihly, or less requenily dependmg on
chmcal sssssameni The mequency of ol lnw-up appomitments mony lessen
with tome, bul cloklren should be llwed up @mully = 2 mmoTum
sl
Anmual revaew should chmally =msess gowih, weighl gam =nd
reqmaiony amdibon. Bwchermcal or mdwlogcal inmvesgatons should
anly he underialen of chmcally mdicsted.
Farmlies shoukl be fully mbomed regprdmy thar chilkd’s genebc =md
mochemcal reslis They should wmdersitme ihel fher child does not
heve & debimbve dmgmoss ol oysic Hbroas and thad this wall be mevewed
ammuel by
Reflecimy the ashsenoe ol a clesr dmgnosis, the erm “Cysic Fihmoas
Soreen Positve, Inomchisive Dispnosis (CFEPIDGT should be used in
desarihe these mianis
Climcians should mview the CFTR-2 webgie sl the annual review Lo
menw imbormeshon reganhng the mizn's genotype =anmd dBouss these
Fmchmgs with the ol y.
Fammmlwes =mel the pnmery care physaoan showld be @pven  clesr
mbometion == & how o ocntsct dthe OF temm @ dhe followmge
situations, [Elure o gon weighl adequedely, persmieni hose @ools or
persEenl repraiony symplams {mere than 2 weekos).
Ozl amithaohcs shoukl be prowsded when the infani has 2 cough (ower
threshald than for the genem=] pogulstaon). The Promery care physician
should be provaded with clesr gmxdamos o ths ellect I the cough perass
bowr mrscare ihem 2 weelks, fhe infani shoukl be reviewsd by the CF besom,
repralory culiures taken and hoiher mvest gaion oonsklened
Chikdren shoukd recenve ammusl miluers vaccme m adddon Lo all routme
chi klhoo] oormmm st o
Chiklren should mat he expaosed 1o cearetie smoole.
Regpiraiaory culiures shoukl he taken routinely =i anmal review amd when
chmcally madicsded .
Chiklren =ml their fammilies should be emoow=ged to =dopl & healihy
h fedyle consseni with nabonal g dance on exencse, nuirion and other
agpeacts ol public healh policy.
Paremis shoukl be mliooned of the swesl ted reml and advised that
durmg penods ol high swesd loss®, dietary sall imake should mod be
regdricied. {* hot wesiher, incressed physical achvity, Fever sic. )
Fazmmlwes shoukl be olfersd a refermal or genetic oounselhng.
Detznls el &ll children 1n s group should be kepd on &2 appanopn ade
ki huergon




Conclusiones

Hay suficientes evidencias que muestran los
beneficios de la pesquisa neonatal en FQ

Ninguno de los sistemas de pesquisa actuales es
perfecto

Existen falsos positivo y negativos en todos los
SINEINES

Debe mantenerse alto nivel de sospecha en
pacientes con sintomas de FQ a pesar que la
pesquisa sea negativa.

|0S pacientes en los cuales la pesquisa es
Inconclusa deben ser controlados peridodicamente
en centros de FQ







I CURSO ANUAL

MEDICINA DEL SUENO
EN PEDIATRIA

Mayo - Noviembre 2018

Inicio: Lunes 7 de Mayo

Un encuentro presencial el
primer lunes de cada mes

+ Actividad web complementaria
Workshops en cada encuentro

Hospital Garrahan

Dirigido a:

Pediatras, Neumondlogos,
Neurdlogos, Kinesiologos,
Técnicos en Polisomnografia,
Personal de Salud Especializado
en Medicina del Sueno.

Organizadores:

Directora: Dra. Vivian Leske
Coordinadora: Dra. Maria José Guerdile

Docentes:
Nacionales e Internacionales

ORGANIZA:

AUSPICIA:

Temas Principales

m Fisiologia del sueno y fisiopatelogia respiratoria durante el sueno
m Estudios diagnésticos y equipamiento del laboratorio de suefio
m Sindrome de apnea obstructiva del sueno

m Hipoventilacion Alveolar Periférica

m Control central de la ventilacion

m Trastornos no respiratorios del suefio

m Ventilacion

m Monitoreo de la ventilacion

Actividad Acreditada

Inscripcion Arancelada
Cupos limitados

Informes e Inscripcion:

www.garrahan.edu.ar
[Cursos y Jornadas)

Hospital Garrahan

Combate de los Pozos 1881 - 2° Piso
(C1425 AAM] CABA.
Contacto: sleepmedgarrahanfdgmail.com

Servicio de
Neumonologia

Asociacién Argentina

Sociedad Argentina

de Pediatria de Medicina del Suerio

AAgimed @ uide  amedtech @ & JAE)  Medtronic
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